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PREFACE. 



As the Third Volume of the Physiological Catalogue is designed to 
indude the remaining Series of the first Division of the PreparationB 
of Comparative Anatomy, the Bnnrd of Curators have directed its pub- 
lication in TSvo Parts, of w hich t he First is descriptive of the Nervous 
System and ( )[ i,aiis of iSense ; the Second will relate to the Connectiog 
and Tes^umetitary Systems, and the Series called Peculiarities. 

The iiimteriiui manuscript Catalogue has supplied, as in the pre- 
ceding ToloBiee, the Introductory Expontioii of die general mtare 
and amaigenient of the differeat S<»riee ; but the oric^nal deaeriptiona 
of thelndiTidnal apeeimena are Tery few, and more than nanaUy brief 
and mqietfect. 

Hie £flaection8 of recent animals required Ibr the identification d 
the unnamed spectmena, and, in many instances, no less requisite Ibr 
their detailed description, have protracted the completion of the pre- 
sent Part beyond the period ori^nally anticipated, and will continue 
to be a source of unavoidaljli.: delay; especially since the iklLctLcl in- 
accuracies of the manuscript Catalogue have rendi la d it imperative 
to verify its descriptions by a comparison of the Hunterian specimen 
with the same organ in the animal to which it is stated to belong ; 
KFbatk has been dona in eaeh oaae beftne adopting the description or 
denonunation in the preaent Catalogue. 

The deaer^ona which» after audi Terificatioii, ' haTe been adopted 
from the orif^nal Catalogoe are printed, aa hi tiie preceding Yofaniea, 
between inverted oommaa. Ihe Hnnterian descriptions of the Flatea 

as 
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taken from llw manuact^ Oatalofue of Drawings, and the obscrva- 
tiona deacriptive or ezptanatory of several prcparafMms denred from 
file pubfiahed wocka of Mr. Hmkter and from other sources, are simi- 
hriy indicated and quoted. 

llie Founder of tiie CoUeetton, in his description of the Organ of 
Hearing in Fishes, observes that he ia inclined to consider whatcver 
is uncommon in the structure of this oi^an as only a link in the chain 
of varieties displayed in its formation in different animals, descending 
from the most perfect to the most imperfect in a regular progression." 

The same philosophical perception of the unity of plan to which 
the various modifications of each organ are relcrnbk-, is manifested 
tluoughout the Collection of Comparative Anatomy, and more espe- 
daUy in those Series whidi are described in the present Tohune: 
and whether we conuder the number and Tariety of animals from 
which diese specimMis bave been taken, or the dcifl diqdayed in thdr 
pr^aratitm, or the mastorly and compreheuMre Tiews which bsTe 
governed their selection and arrangement, we cannot fidl to acquire a 
renewed conviction of Mr. Hunter's preeminence as a Hiyaiologist 
and Comparative Anatomist. 

In the Preface to the First Volume of the Physiological Catalogue 
Mr. Ilmiter's character as a Systematic Naturalist is alluded to ; and, 
a^i a sketch of a primar) division of Animals is contained in one of 
the explanatory Introductions published in the present Fasciculus, 
we liave deemed this a suitable opportunity for bringing into one view 
and oonmentiiig upon his various endeavours to frnm a Distribntion 
of the Animal Kingdom according to its ofganisataon. 

In (be Introduction to the prq»aralSons of the Stomacfa» Mr. Hunter 
observes^ that ammab in general mii^t be tolenbly well daaaed by 
the * organs of digestion*'." When treating of the OrcoUting Systcmf 
he goes Airther» and givea an oatHne of the arrangement of the animal 

* Odk»yOMtfcfM.i>.n». tDM.ii.V.ltS. 
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kingdom fimnded on the ditifieranees in the stnictiire of the heart, and 
proposes denomiBatioiifl for the dasses ezpreBshre of anch diffearences. 
This, which may he termed the ' Ckrdiac AIrallgemellt^ a|>pear8 to 
have been the favourite one "with Mr. Himter, from the frequent re- 
ference to it in the ' Treatise on the Blood and Inflummation'; and 8o 
far a>* it is applied to the Vertebrate classes it is in close accordance 
with the Natural System. The following- nntline of it is contained in 
the copy of a Uanteriaa maaus^rqpt iu the possessioa of Mr. Clift. 

** Different Classes of Animals according to their Hearts. 

'"1. ' Tetracoilia' , those that hwyt four cavities. 

" 2. * Tricoilia', those that have three cavities, which includes both 
land, sea, and amphibious animals*. 

" 3. DimUtfT. those that have only two cavities, as Gill-fi*1i. 

"4. MonocoiUa, those that bave but one cavity, such as ail kinds of 
Insects. 

5. Aetu^Of those whose stomaji^ and heart are the same body, as 
in the Blubber, Polypus, &c." 

This manuscript is accompnued by a sketch of .an acraiigemeiit of 
animals according to their " prgvms of Be^jurati^ 

The ' first class* includes all thoae anluMils which have lungs, with 

cells through the whole, and a diaphrajrm. 

"The 'second', all those which have their loilg^ attached to the 

ribs, so as to confine them to their place 

" Tlie ' third', all those whose lungs come into the belly and are loose. 
" The ' iuurth', all those whose lungs are in their necks, calk4^ills. 
'* The ' fifth' are reptUes, whose lungs are iu their sidesf,'* 

* A«, for oumpk, tbe Lutd Tortoiaa, the TurUc, the Frog. &o. 

t By Kc7>tib* Mr. Hwatw il giMw 'an<|)u>i; tbiug^', ar laTCitohmta in gmma^i ud ,«anM- 
queaOj fifth cIbsh wuuld iacluUv mo«t «f thw iriudh poacH rapintofj <H|iai» wlaMcd, Om- 
taekuM. MoQiulu, uui tUM AaeiiidMu. 



In die €opy of BAothcr Huntttian maitiificiqft, tberett tlielbttowiiig 
scheme, entitled 

" Cfkme$ of Ammak mseording to their parts of GeMntim. 

" 1. Vmjiarn, those that brini? forth from the uterus, from a mixture 
of male and iemale inftuence : uch as all the * first class' according to 
Organs of Respiration, both sea and laud. 

*' 2. ' Ovovivipara , or ' Vivum ex om', those that may be said to hatch 
their youag from an egg in the OTiduct» as most Vipers, Slow-worms, 
lome Id»ids, Newts : thu is oonfined to pert of tiie ' second diss' 
Mseording to HeaitSj md to some of the 'third', as the Dog-fish. 

" 3. Ovyore, those thst throw fheir out ud are hatched out 
cf the body, tliis taikes in » large fic]d» vis. part of the 'fint snd 
second classes' (according to Hearts), the greateat part ni the * Uurd', 
and perhaps all the ' fourth'. 

" 4. We have animals that propagate their species by slips, and that 
in two different ways, one by a piece cnt ofF, the other a natural pro- 
cess, yiz. branches i:!Tnwing:. and thcsf falling oti and ijrotlucmg a 
distinct animal, which can only laku place in animals, as only that 
being has the power of separation, and the power of afterwards catch- 
ing its food, which admits d a continuation of life/* 

Bfr. Hmiter seems eonacions, however, of flie inmatislhctory grauud 
affocded hy the Generative system for classification} for be observes 
that ** animals of any partiailar dass hevenot one way only of prc^- 

more perfect or first class of animals 
according to Hearts ; for we have the second snd even the third dass 
apmg the first, and attempting to be viviparons, as Vipers, lizards, 
and some Fishes, as the Skate." 

This idea of an arrangement of animals accoi dmg to the modifica- 
tions of the Generative system has been carried out by Sir Everard 
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Home, tad ippUed to the Ibraulioii of llie sdbordinite groups. Sec 
tiie 3rd Tdimie of his Ltdwrn en Ompwatk^ Jmhrn^* 

la. the iweieiit Tolmne of the Fhyrioloi^cal Catalogue Ifr. Hvnttt 
pm^oees euodier sdieme far the dietrilralioii of the ammal kinfdoni, 
based on modifieationB of tiie Nervous system ; and this scheme is in- 
dieatiTe of the natural affinities of a greater proportion of the animal 
kinjrdom than any of the preceding methods, for we find in the class 
characterized by a brain in the form of a ling*, an indicatioiL of the 
Molluscous diyision of Cnyier. 

All thtse classifications are, however, subject to the same objection,' 
viz. that the groups are not of equal value ; for, as a natural conse- 
quence of the different degrees of knowledge which Mr. Hunter pos^ 
seaaed of the organizatUm of the T^rMtnU and infertebrate anhnals, 
he constantly makes the * Ctanm ' ct the fhnner, which are groups of 
secondary Tslne, eqniyalent to ^Dmthm' d Uie latler, wfaidi are 
groups of piimary valne in llie anunal Idngdoin. 

The otgect-of every good classification being the poww of atpressmg 
by general propositions the details of oi^puuaatioii ennmon to each 
group, it follows, that that organ or system of organs which charac- 
terizes, by a given modification, the <freatest number of animals will in- 
dicate the groups of primary importance, and that the value of the other 
organs as zoological characters will be in proportion to their degrees 
of subordination to the i uhng system of the animal organi^tion. 

Now the nervous system may be said to be tlie essence of an ani- 
mal, since all the other systems are sabaenrlait' to and man or less 
direedy influenced by it ; and consequeirily it is HmumI that tibe drri- 
sions of the auunal kbgdom whidi are charadsrized by the different 
types or plans aocording to which this system is diqMMed, are of pri- 
mary vahu* 

We are informed that Mr. Hunt«r attributed to the lowest oi|;a> 
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nized animals a condition of the nervous system more simple than any 
of those "which he has described in his introductory observations on 
the Brain*. 

This condition is thus described by Sir Anthony Carhsle in his 
* Observations on the Structure and (Economy of Tcenwrf-' : "I have 
never seen anything resembling brain or nerves in the Tetnite ; but 
as they are highly sensible to stimuli, it is most reasonable to con- 
clude, that they have a considerable portion of nervous matter in the 
composition of their bodies ; that is, of such matter as is susceptible 
of stimuli. Indeed, we can hardly conceive how any animal can exist 
without such matter in its composition." Sir Anthony then adds in 
a note : " After I had written this essay I learned that Mr. Hunter 
entertained a similar opinion to that which is now stated, and which 
he apphes to many of the lower tribes of animals." The animals so 
characterized by a diffused or molecular condition of the nervous 
system include the lower organized Infusoria, the Spongia, the class 
Polypi, with the more simple Entozoa, as the Tape-worms, Hydatids, 
&c., and the Acalepha. 

In this division of the animal kingdom, which has been termed Cry- 
ptoneuraX and AcrHa%, there is no distinct circulating or respiratory 
organs ; and the digestive tube, instead of being contained in a distinct 
abdominal cavity, is simply excavated in the parench3iTna of the body, 
which is of a homogeneous nature. It is only by modifications of the 
digestive system, joined with consistency, shape, mode of generation, 
or some extrinsic property, that the Acrite classes can be charac- 
terized. 

WTien the nervous system begins to be distinctly eliminated in the 
form of fibres, it is accompanied by a distinct development of the mus- 



* p. 1. t Linn. Trsns.. vol. ii. p. 233. 

{ Rudolphi, BtytrSge tur Anthropologie, 1812. 

f MacLeay, Hor* Entomohgicx, vol. L, part II., p. 202. 
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IX 

eohr syttom; and the digestive canal is provided with a proper con- 
tractile tunic, and floats freely in an abdominal cavity. Hie nervuds 
fibres in t^e classes of uiimals in which they are first discernible pro*' 
ceed from a ganglion or ganglion" in the neighbourhood of the mouth, 
and extend in a radiated or lougitutiinal tltrection accordinir tn the form 
of the body, but are not afterwanli brought into communication by 
gana-lionic masses. 

The Kchiuoderms, as the Star-hsh aud Sea-urchins, first present these 
oonditions of the nervous, muscular, and digeatiTe ayatems. A very 
gndnaltnaiaitioik from ibb radiated to the elmigated form is traocable 
flrom this daas throng^ the Hohtkurim end l^^tmaik to the CKvitaiy 
SntOMW or CMmmAa, (mteethial wonns tuning an abdouunal catvity,) 
endthenee to the^puM and Eo^kv, which make a near appmach to 
the Atmiiloae Dmrion of the aohnal kingdom; bat at the same tine 
do not possess that structure of the nervous system which is its tme 
characteristic. The four classes of animals, thus distinguished by a 
common character of the nervous system from the Acrita on the one 
hand, and the Articulata on the other, constitute ;i second division of 
the animal kingdom, which may be termed ' Pnitinteura . 

The third type of the nervous systesa is accurately described by 
Mr. Hunter as characteri:dng the group which he calls Insects*. It 
consiata eaaentiatty in the extenaiou of two nervona chorda from fhe 
inftrior part of the oesophageal ring along the nbdoniinal aaurftoe of 
the body, ifhere they are mnted by a donUe aeriee of aymmetiical 
gang^Uonay Tarying in number acoordiiig to their degree of ooncen* 
tration. 

Besidea the Centipede, Scorpion, winged Insect, and the Lobster, or 
Crustacean, which Mr. Hunter denommates ' Aquatic Inaeet% he liae 
also placed dissections of the Leech and Earthworm in the same series, 
demonstrating the tmifonnity in the t^^pe of the nervous system which 

• p. 6, 
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pervades the whole of these animab. Snooeeding researches hare 
shown that a similar disposition of the nerrous system obtains in 
another class of InTertebrata, viz. the Cirripeds, or Baniacle-tribe, 
and that in the early sta^rcs of their existence they closely resemble the 
Entomostracous or inferior tribe of Crustaceans. 

The several classes of animals thus grouped toe:ether by a com- 
muuity of structure of the nervous system, differ materially in the 
oondMioii of &e organs oi tiie Tkal fimeliDiie* but ntacBilile one tti- 
oliher in posiMsnig a symmetrical orlalataral tana of the body^ wMcb 
is more or less deeply divided into a series of segments or rings, fat 
the most part coirespoiidiiig to the Avmbear of gangiioiw or nerroiw 
centrea within. In this primary dtriaion of the animal Idagdou, which 
Cnvier has termed Articulata, Ma<J<BSty AmtdnQ, and which, to borrow 
a term from the condition of the ruling system of their ' organization 
mio;ht be designated Homogangliata, the circulating^ and respiratory sy- 
stems indicate by their variations the secondary divisions or classes*. 

In the AnneUdans a dorsal artery occupies the place of a heart, in 
which coloured, and generally red, blood circulates. In the Cirripeds 
a colourless blood circulates through au equally bimple apparatus ; in 
the Insects a mechanical organ with valTes, but stiU vasiform, occupies 
Ae sanie ntoation, hat tiie Uood, instead of bemg retained by regolar 
veinsy is diffused throim^ioat the entire cdbikr tisane of the body. In 
tlie A^'^^^^ dfBi ft and Cnistaoeans the dorsal tooocI is coneentrated into 
a mittealar Tentridey and tiie venouB system becomes more orcnmp 
scribed. 

lliese modifications of the cuxnilating wgans are accompanied with 

even greater varieties in the rcs?piratory system, which is present in 
the different forms of external and internal braochiiB, of pulmonary 

* Tbm tens 'Di|doMim*. under nUeh IIm pwat ind put of the i;recedLng mtUoii Imii* 

recently been included, had b«en pierioiuly uaed iu aaother aenM to designate the Vertcbrata, to 
nUfiii dhiaiaB it «u ongiaal^ if|iiiHl bjr RudalpliL (See BtgtrUgt mar Aatinftlag k , 1618.) 



1 

Digitized by Google 



zi 

MC8, or wr-breftthing trachen. Hie extent of reojnration prodneeo 
here tile mum eSieeto at m the higbcitBabldiigdom of animals, and the 
Insects represent among the Articulata, the Birds among the Vertelrata. 
' A ring of medullary matter surrounding the oesophagus, and formed 

apparently, as Mr. Hunter obser^ es, by the union of two larg^e lateral 
nerves, and con-tituting^ the centra of union of !;ani^liouic masses, 
which are scatiticd, often uusymmetrically, over the body, constitutes 
the type of the nervous sybtem of a division or hubkinufdom of animals 
termed Mollusca^ as numerous and exteusive a* the Articulata, aud 
which, in contradistinction to th^, might be termed, from the pre* 
TMling character of the nding system, Hetero^angSiOa, 

The qiecmiena which Mr. Hunter has prepared iniUnatratioii of thia 
type of the nerrooa system are ezdusiYely taken from one genna of 
Oaatropoda, the Sing, or Zhmv; bat from the form here exhibited, a 
descending gradation may be traced to the BivalTe and Tunicary, in 
which the cerebral ganghons sink below the oesophagus ; while a pro- 
gressiTe development may be followed in the opposite direction to the 
Cephalopod, in which the brain acquires the ^eatest proportionate 
size whirh it exhibits in tb(> Invertebrate series, and is protected by a 
cartilagnious cranium. In tins clai>ij, however, the characteristic con- 
diti(m of the MoUuscouH type is still mauilVsted in tlie absence of a 
dorsal column of medullary matter continuous with the brain, and in 
the anbatitoHon of ifiverging filaments bnugmg into eomnmiicalien 
ganglions dispersed at a diatanoa frma the neaial phme. The modifi> 
eatiooB of IheTaacnlar andTes^ratory system aerre in the / M a w ya i i fi 
nto, as in the MomogmgUtU, to narlc the secondary cB.Tiaiona or daaaea, 
in conjnnetioa withmodificatioiia of the extomal laoomoliTe oiigaaa. A 
ngoiar gradation may be traced from the Asddian, in ^ddch the heart 
is represented by a dorsal vessel, to the Cuttle-fish, where it assmnea 
the form of a well-oi^anized muscular ventricle, with auricles subser- 
vient to it,, and where the lesser circoiation is also provided with 

b 2 
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eqitaUy complez orgaos of propulsloii. Li bofh the preoeding dmaions 
the generative system manifests greater variety and less rq;ii]arity in 
its modifications than the circulating and respiratory systems, and is 
tberefore less valuable a* a zooloijical character. In one class of Mol- 
lusea, e. g. the Gastropoda, in which the heart uniformly presents the 
' Dica-loitj' ty])f- (1 llui iir, or hut one auricle and one ventricle, the 
Generative system is in some families Androgynom, in others Dioeciotis. 
It is consequently indicative of groups of inferior value to those cha- 
racterized hy the Circulating system. 

When Iftr. Hunter made ibe possession of a Imdn, propwrtioiially 
larger than in the preceding divtsums, protected by a skull, mlih a 
medulla qrinalis eontniaed from it down flie back, and an endoinnent 
of the fire senaet^diaracteriBtic of his 'third Class, or FSdies% asoom- 
tratfstingaiBhed from ' Insects'* he seems to have failed to recognise 
those modifications of the nerrons system as characterizing equally 
the Amphibia, Birds, and Mammalie^ and as being, in fact, the com- 
mon attributes of his fourth, fifth, and sixth classes of animals. The 
appreciation of the great natural frronp thus distinguished, and its re- 
lation to the other primary divisions ot the animal kingdom, was re- 
served for the penetration and judgement of Cuvier. 

Nevertheless in the masterly determination and description of the 
modifications of the Vntebrate type of the nerrons system whidi dm- 
racterine the subordinate groups or classes of fliat great diTision, 
Mr. Hunter has Splayed his wonted powers as an original Hunker 
and unbounded obseryer of the Tsrieties of the animal structure; and 
one cannot sufficiently admire the dose and philosophical perception of 
the analoipes of the several parts of the brain which is manifested in 
this early enundation of its comparative structure. It is hardly ne- 
cessary to observe, that Mr. Hunter's determination of the middle 
masses in the bram of Reptiles is now generally preferred to that 
which Cavier adopted. 
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The central axis of the nervous system, composed of brain and spinal 
diord, bemg protecfced liy • series of bony or cntili^ous rings called 
Mffcirw, tiie tenn ' Y«iebrata' has been applied to this, tiie highest, 
division of the animal Jdngdom; and if, in confonnitf with the tenni- 
nology proposed for the preceding divisions, an appellation indicatire 
the distingoidiing characteristic of the norvona system he assigned, 
this division might be termed * Myelencephala* . 

It is in this division that Mr. Hunter has studied most profoundly 
the comparative anatomy of the animal kingdom, although his inves- 
tigations of the lower-or^rfi''ii;''ed subkinj^doms were far from being of 
so limited a nature as some have naturally supposed, to whom his 
Collection ha>> been so lon;2:, as it %vere, a sealed book. 

lu the mauuscript before alluded to, provideutially copied by Mr. 
Clift, tha« is the following more extended table of the anatomical 
dwracters of the classes of the Vertebrate snbkingdom : 

'* The properties of the 'first dass', which indndes both sea and 
land animals, are 

JETffsrf, made np of four cavities j essentiaL 
" Lm^9, divided into small cells, and confined to a proper cavity, the 
enlargement of which is the cause of respiration ; essential. Re- 
spiration quick (and, I believe, this is the only class in which it is 
so); essential. 
*• Give suck ; essential. 

** Parts of Generation, made up of testes and one penis in tin mule : 
the testes sometimes within and somLiimes without the abdomen, 
but pass forwards. CUtoris, vagina, uterus, os uteri, Fallopian 
tubes, and ovaria in the fomale ; all essentisl, 

*' Kiinetfs, high up in the abdomen ; drcnmstantial* 

** OryM ^ffemug, an eirtenial canal to the ear, mcmbrana tympani 
concave eztenially, a oocihleft; cirenmstanfaal. 
*< The animals of tUs dass are by mndi the most peifoct, whether 
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BM or land, lliere is a gradatioik ftom fhe land to the aea anbnals, 
"VIZ. Otter, Seal» H^popotaouu, IVhale. 

" The * aeoond dan' ia confined to the 'Birds' entirely. I do not 

know of any animal of this daaa but what has all the characteristics of 

the Bird. They vary less in any of their parts than the first class. 

** Lungs, attached to rihs that they may more with them ; longs per- 
forated ; membranous bail's in the abdomen that receive air in 
respiration ; something like a diaphragm. 

" Parts of Generation, ova crustaceous; one oviduct ; one jiruis. and that 
gruuved; nn bladder. Oviduct in the femalf, and j)<,iii.s with the 
vasa defereuiia in tlie male, are all iu the same cavity with the anus. 

" lAxm, divided into two lobes; cyst-hepatic ducts. 

" Organ of hearing, little external passage to tbo ear, memibrana tympani 
oonvez externally, but one bone (ossiculum auditoa) j no cocUea. 
" Feathers, wings, two legs, long neck, biU, membnuia niditanw, 

bonaFabridL 

" There is none of this class that belong entirely to sea animals ; but 
this class may be said to possess in some measure three elements, viz. 
air, earth, and water ; but they lire no more in the air than other ani- 

mal.^, for it is only for their progressive motion. 

*' In the ' third class ' we shall find some partt> similar to the second. 

" TliL Lhird class may be divided into two, for they are not exactly 
alike, but one seems to partake of the second and third, as it were 
made up of both. The first division of the third, then, is the Lizard 
and Serpent kind. They have 

" Htari, two anpcles, one Tentride, two aortaa wbidi unite ift die 
abdomen. 

'* Lmup, loose bi^, which lie in tiie thorax, and abdomen <mly par- 
tially divided* JNodiiqpbragm. 
fldssy*, in the lower part of the abdomoi. No bladder*. 
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PaiiM^Qmtv^imif two peniaes groored, which are in the taiL Some 
oviparous, eggs wiHioat Hhells ; others Thr^NiroiiB, but not m the 
'first class'. 

" Some have leijs, others none ; some a membrana tympani* whicii 
18 convex, like the Lizard, others none, as the Snake. 

The ftt5ipr pnrt nf thh fifths, whieh may be called the 'fourth', or 
the AmpaiLnuus, arc luurc closely allied to Fish than what the fi«h of 
tlie ^ first class' (C'etacea) are. lliese are the common Am^luljious 
animals, viz. Frogy, Turtles*, Efts, &c. This is also very similar to the 
two former, and is nearly, as it were, a mixture of both, yet the most 
essential parts belong, or are similar to the last. 
*' Heartf two anrides, aa Inthe 'third*; oneventzide, aa in the ' tiurd', 

aorta, , as in the * third'* 
** Lunffgf aa in the ' third'. No diaphragm. 
" Kidney Sy as in the * third'. 

" Parts of Generation, one penis, as in the ' second*; penis [grooved, ag 
in the 'second' and 'tbiid' Some oviparous, as the Frog i others 
viv)parf>us, as the Saiamuiider. 

" Orgutk 0/ Heariny : some have a membrana tympaui, as the Frog ; 
others none, as the Tortoise. 

The foorth or fifth claaa (aceording aa the- two preceding are re- 
garded as subdiTidons of one,' or aa two distinct dassea,) oooaiatB c»f 
Fishes, and is Tcry disthict firom the former so far as I know. 

" There are three dassea of anhnala whidi maybe called oviparoua, 
viz. the Birds, the Amphibia, and the tribe of Ray-^fish. The Biida 
and Amphibia are nearer each o&UBt in their operations ; but in some 
circumstances the Ray-fish is the same as the Amphibia, in others very 
different. They are <fiffiereiit, firs^. in the construction of their ^gs, 

I 

* na TntaiM md Itetle. «r Chdanln R^BIm, tn Mparatad fron tihe ilmpliibb lif swdam 
Natumlliu, 1)7 h -^^ thnt term i« leifeDOlad to tfca Bqrtflc i tiat kns it an paiod of IkA — 

Mtexaal giUa m wcU as lungi. 
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which are without any slime (albiunen): they are somewhat different 
in their mode of receiving the yolk into the abdomen." 

Wiih mpect to the affiniiieB between Birds end Reptiles, or Amphi> 
bis, Mr. Huntar fiirther obserres : 

*' The longs of the Fowl open into fheirijdls or bags that are in the 
canfcy <tf the bdly. Hie faings in ^ikn^bibia are continued into the 
belly, are eellnlar at the jspyer part, but inmost, as the Snake, become 
smooth bags at the lower end, as it were, answering the same purpose 
as the abdominal bags in the Fowl. The ceUs of the lung-part are 
larg^. No proper diaphrasmi in either. But Fowls have something 
similar to one. The gall is green in both. The kidneys are placed in 
what may be called the pelvis ; in both are conglomerated in a parti- 
cular manner; have the ureter ramifying through their whole sub- 
stance, and entering into the rectum. The urine is a chalky substance 
in many of both, and a kind <ii slimein others. Tbe testes sre situated 
in the abdomoi in the male of both. Tbe vasa deferentia enter the 
rsctwn in both. Penis grooTcd in bodi. BtiQi ov^araus : structure 
ofearsumlari heart very ^^ffierent." 

Tbese writings suffidentty attest the enlarged views wbicfa Mr. 
Hunter enterUdned of comparative anatomy, and of its application to 
the establishment not only of sound theories of the functioms and re- 
lative influences of the different organic systems in the same animal 
body, but of the chain of affinitirs by which all animal* are liTiked to- 
gether in one great and hanuouious system. It is m this n ^j), i t rhut 
he has cliiefly surpassed those of his countrymen who have imme- 
diately succeeded him in the same field of inquii'y, and whose labours 
have been prodttctire of inadequate results, ddefly Irom bong unasso* 
mated with aknowledge of Zoology, and from being restricted to tiia 
narrows dunmel of th»r physidogical application. 
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Division I. 

ORGANS IN PLANTS AND ANIMALS FOR THE 8FBCIAL 
PUBPOSES OF THE INDIVIDUAL. 



Subdivision VII. 
NERVOUS SYSTEM. 

" General Obscrvatioiis upon tlie Srain.* 
Brain is a viscus not coiniuon to all objects endowed with animal 
lite, and is therefore not essential to such life. It u only essential to 

* Tlien u periuqw no deputntMrt of aafttowy in wUdi greater whaaoet have beoi nadcilnw the 

()?ath of JTr Htintcr than in the Ncitoub System '" t!. r- regtirds the knowledge of the detaOt of tin- 
Taricnu iiuxli6t.-«tUuiiB which it pnaeuta in the tuumol kingdum, and witli reapect to tiie determination ot 
ilafaMtknH. It conld baldly, ind—d. be wpaofd that hb dneiialioM on tfaia aylw. or any rfite 
part? . M'ould be characterized by the ^ame dtpth and completene^ ji« arc manifested in hi? ■writings und 
pre)»araUauB rclatiTe tu the »trtu!tui«« in vluch he was more immodiutcly iuti^rtstcd, \u. tboae re- 
Isting to the rital fnnctions. * 

NeverthekM^ Mknriog paffM vill show that ba had at Icait obtaiasd a i^iaipaB of all the 
VOL. III. • 
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those winch have seusatioivaod a will of action called volaatary motion, 
or simple consciousneu of themselves ; but in those which have no 
knowlcdgB w fOBMiiMimeM pf Anudivi^ and Aetdbve Iwfe ao wQl, 
ihciiBNiiobBites tod m find it * fMd^goMnl nde dwc liilt viieds 
bean in size a degree of proportion to those qualities. 

" Its ntaatioii w in the hcid in all the anioiab tliat I nn acqBainted 
with. 

" Brains differ from one another very essentially in their component 
parts, and ^Mte d ii tow w i a c a nnHma one of ibe dudcal dtttbeiiona of 
die Tarioos tribes of Humalfl. 

" A whole brain in tfae MOaBparfect animals ia made up of several parts, 
all united together in a common base; but iu the more imperfect animals, 
as the Snail, Lobster, &c., it app^nrs to be but one substance or part. 
These parts are more or less compacled in different animals ; most £0 in 
the most perfect^ bat booming kat and lata so in the mofc simple 

<' In onr fort (orU^baic) oidsrof antBMladio doMOBioii of diadifew 
ent parts is more remarlabfe-; and atSI aaota ao in dw Hnnan solija^ 

whcrf* the brain brought into a round figure, taking np as little space as 
po^-^ilili ; \viiirii allows the head to be of so small a size consideriog the 
quantity of brain. 

<* Tiia diqpo vara in difaauk aainttli, and ovan in 
daily Mdb aa die Qaadrnpadsy the bnin bain^ ia««neronndar,iB otteia 
nwve oHoni^ inawmag to tHe shape of tha^lMad and perhaps to odiar 
external cireomtaaen ; dwfdbire shape is not atsential to tiia porpoMa of 
the brain 

This viscus varies in size in soitie degree in proportion to the perfec- 
iwding inodlfic«tkm» of the stMitm s H p wa w t and ^ 

tmin-tkruugb thar nngalsr timtamotjkmm in Ifea UilMt dsssts Sf riinab Witkoet loiiiig aigbt of 
their trae analogiM ; of whieh, indead, had tks pnsent fBuascript baon pabliahed in . tfae lifetime sf 
tiie salhar, it twid haw nn a aiin ii l tfcs s a riis s t tiu ii TisH i s i. . l^mkn, tM m wty idai em s iirtin g 
ltaBaoaa«Bffaadai%balaa*idi!«Mt>a«Bta bufc irtiatilig aaiiartrBOftre, it L» here gi^ 
with • few verbel euvrpctiom merely, ud with rach DOtes as may prevent an eiToncoiu conception is 
thamtadof tiiaatadcBtoaaayia90(tBBSpaiBtnla|iBgtodwa«vaasig^^ . 
InttBrtad by lasslil^8^HNS«) 
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tion of tafaaiL In more perfect cUtset of asmalt ^ ii nrada 

larger in proportion to the size of the body than it is in any of the 
less perfect. In tiu: hrst it makes a very considerable part, while in 
the lut it bears a very Bmall proportion to the whole body. However, in 
•OHM dMMt of uiuialt dieie is avny OMUtMUe d S i tt u mm vmoi^ 
duBMdwSy loiBe Iwfiiig lwc<t hniM IB pfopo 
bttieve that tliii ^ifivaim in the aiz? of the brain, in the same class, is 
ipfcatest in the most perfect class ; however, those animals which have the 
largest brains are very few in number iu comparison to the others. The 
Haniau m perhaps the first of this class; and of all the amauds that I 
have examined the Porpesse and the Elephant coioe nAtt. 
' " Ip dieiht (or higiwt) daw, ttx bwda wotU ■eem to h» mwch more < 
coiqilictted than in the odwn, Imiiig mnj mm poiti t ilL bave one 
conmoii root, having thfM comidenUo MMtiw plwad Vtfum it, lAuA. 
compose the whole brain : two of these are similar to one «nothfr, and 
therefore may be considered reapecttvely as half a mass; tlu: third is uni- 
furui, and a complete body. * 

** Tlio bftffl in aH tbt mii mtlt of Ala data ia nnicli aoit Tiacmlif fTtan 
in dta infariot daaiaa, nd Ao Hnman Imin if If mndi Aa aaoat vaaenlar 
of any. 

The vessels creep and ramify upon the external surface, dividing: intn 
smaller and smaller branches, and never enter the substance itself, tiU they 
have arrived at their tdtimate ramifications, not appeanog to divide after- 
wards. For tha admiaMOB 4rf tha larger veaada to the deeper-seated parts, 
the diviaion of tlw twain into diflownt paila, equally in the laijgor kinda, 
ia wall adapted. Bat beaidaa thia, die external anifiioa iaiioqiMndfdifided 
by deep sulci, the emineboaa between which are called ' convolutions', and 
the^c sulci arc deep in proportion to the distance from the surface to the 
c entre of the bruin ; it is therefore convoluted in some and not in nt1ier«i, 
and the convolutions are, of course, more or fewer, and are also deeper 
or abaUower, in proportioii «> the aiae of die bnin. In die HunMa* diej 
aie my daqis IHnwiae in the Foipeiaef, in die Ox^ &c di^ avealao 

• Mo. IMt. t No. liat. t Ns. Ult. 

aa 
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piet^deep; but in the smaller animals, as the Beav«r*>diMe ftre hardly 
mj convolutions. The intention of the convolutions would appear from 
these circ umstances to be only to form passaf;«;5 between them for the 
. blood-vesseh, no that large trunks of arteries need not pass into or through 
the substance of the bnua. 

*■ The nriMtanee caUed bnin k similar to aotfaing dM in Ibe aminal. 
It appeui to be a hmiiogeiwoaa maii^ eompoud of no odier tabatanoa 
thnn one, fafliag tdiifonnljthe same through the whirie. It haano direc- 
tion of pnrt<!, or fibrcsf, nnd breaks or tears equally in every direction. 
Although not very solid, y^^t attachment of cohesion is pretty firm, not 
being eavily broken or washed away. In consistence, aud many other 
dicmoitaiioea attendtnf conaistance, it oomei neansat to tbat of nuHat 
daj off any aobatanoe I Ikdow. 

The nbole, considered toi;ether, is made up of two di4ieMintHX>loured 
sobstaticcs, one darker than the other. The three large parts of which 
we have lieen flpeaking^ have the dark substance on the out<iide, but the 
root, or union of the whole, is made up pnucipally of the white, or is the 
common union of all the irhite parts. The external is called ' Cortical*. 
idMichi8abaidname,a8 it u not always im die outride i theotiicriseaUed 
* Medullary*, wbidi, for tbe aame reason, is also a bad name, 

«< Of^firH CUtM^ Animals that have Org«m» ^ Smn md €om«jmmtfy 

have Brains. X 

'* The brain in this class of animals is srarcfly similar in any respect 
to that of the most perfect animals with which we are in general more 
acquainted. It consists of a pulpy substance, somewhat transparent, 

« No. 1323 F. 

t It is •eandy v mumr j to isy dnt kter remrefacs on this tntject Iwf* naifemilf tended to 

nttibltth not only the fibrous stnirtun.' uf tla- lir.ii!), Tint tlie rri^ulur arrniifjcmcnt of ite filircs : it wuult! 
•lao iHppM' from Nw. 133A, 1336, that Mr. Hunter h»d subsequently discoverad a more definite 
rtrasnwiton be ds s nib ei ihaw. 

; The pri-iittrntion« (No#. 130-}. l;^0."., 1306.) which in the i vripiml manu>crlpr Catalogue illustrate 
tfa« condition of the aervoue tystom characteriitic of thi* 'cltm' are derived exdutively froat the 
MdlMsean mUiiiKdMi aT Gtoricr. wfaeaM it xutf^t idftmd. Hwt tfr.Hvoter had a poeepdon 
of dMt gmit Situd Biibdfafiiioii of llw Mhnl UsgdoBi. 
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wbidi ii caitily &c|uee«Bd,<Hit whm dit faraia it <nt into. It tfipeaf* in 
•om^ and poAiapt in aU the lower cUnsce that have hnitUt in the sitape 
of a lisgf from the circuroferencc of which arise the nerves, a« radii from 
a crntrc. Through this ring (in such) passes the ocsof^agos. I am apt 

to bel'L'Vf, liowcver, iliot ihis rinsr is not wholly brain, bnt a union of 
two large lateral nerves, which unite under the oesophagus. Thij* at Ifastt 
iqppears to be the caie vith the next daas. It is not inclosed in hard 
partly and ii not defended ftom jweeenie or iignriea more than any other 
intenial pert. 

" This class would pppcar to have but two tenses, viz. feeling and tairtc, 
having neither seeitig nor hearing, and most probably without the sense 
ofsine]!. There appears to be no organ for uuch a sensation, and the tp- 
spiraiory organ is so situated as not to be of any service (o taste, to which 
imdiing ie certainly a director *. 

« Of tie Setmd Oaas, or Jmeets* 

** The class of animals immediately superior in eeniation to the fore- 
going is (I believe) that class called 'Insect*,' both aerial and a»|u:(!!f 
We find in them an increase of senses. The first class vvc were intlmahle 
to believe had but two senses ; but here we are pretty certain of four, viz. 
toodi, taateyheatiu^ j , andsi^bt: hiawftrdi^havaenidllhafenotbeen 
able to^iUeoofcr, but should doobt tt|. 

* nw MM dfenaHlMiM olMalM ia PMk, inwtildi, hi^^ 

odariiiRoua particles tuspended in water offecdng a plicated pituitary mertibnuic '^upilicd hy !arct 
oUaetaiy nerrca. Cuvier auggeata, that tbe exteraal iat^giUMiit wf the MoUa»k» may poasen a timilair 
fcealtjr: and a diatiaot cUKtavf oign sadogDos to Oat «t Ml, hm sioM dboofwad in tiw 

Ofphn'opodou? nasF. — (^Temnir on ihc. Pcarljr Nmitiln?, p. 41.) 

With Ttapcct to the Mate of tiearing, traces of a distinct auditory organ have only bera met with ia 
tha higiiar order vi Caphalopodt, wUdi it My be doubted whiAm Mr. Hunter eooaUcnd aa diatioet 

from Fubea. But in the Nfollusk* which he hm selected in illustration of the type of the ncni-,u« 
syateu of hi* fint class of animals having teni««, viz. the Slug, the rudimentary eye* Uijiported by the 
Mppi tBailad M fca f »beeB«i 1w aqtM i i tt y <« i l»n s iifi dtepwMtsstfca chirf pMts charactstiiBa of tte Urnul 

orcfttii ; nnd in other Gt'tropods, a* the large Stromhl. Mnrirfs, Valuta, &e. the rorrc^ponding risunl 
oigaiM hare be«n distinctly aseertaincd to poasess a T«tina, crystaliiuc ieiu, pigmeutiun nigrum, ins, 

" t It is pretty rertsin thnt Bee* hear." 
; Yet it would appear from obserradon that it is very probable that Bees and Wa«ps have amell." 
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rouoded body, gtviog off nerves is all directions to the diiTi rent parts 
about the head, such as the optic nerve, &c. The braiu is a jtnlpy sub- 
stance, somewhat transparent, -w'hirh pvc^ it a blneish cast. From the 
posterior or lower part of the braio, close to oue another, go out two large 
nerves ; one passes on each aide of die oesophagus, and they then onite 
iaM«iie^fiomiag«laiotafttUaiiBioa*. Tllwy^ini>a<giiii,aBdaomihe 
and disonita akamataly duoi^ the whab kisgth of the aaiaal, atewy 
mtion gmng off the nenrei, as from the bruin , This ilnwnm I snipact 
answers both Ae ON «f ft madnUa qunalia and tha gmt mtenoatal 
nerref. 

"TluadaBt of adoiab ia a aooaidBnUa ranofa ftoa tha ftmar u 

complication of structure. We have obierved diat iinef ham a ooniplata 

circulation, making in the whole almost a aacond. 

" Thpv are endowed with five senses 

" The brain in this cUsn is, upon the whole^ mtich larger in proportion 
to the size of the animal than in the former. It ia a very irregular mass ; 
but the aerreial paita that are ihnilar to dxae hi a atill aapcriorotder 
■wf be piokad o«t The bnia loriaa a ahape hi fhuvety invehnioK 
than in any other dass of animals. The cerebrum in some, as in the 
Skato, ia detached to aone diatance from tba other paita ; in othan it 

" * nil afea cf Asm tiro Mrm. sad the <e9ophng\i« pacing throngh between tfaea. wUeh 
■ads M sappoae that thmt in die SmO wu a ainuUr itnicture." 

t Ute eoiJiHcuted abdoauwl oord of Inaecta has tiaoe been acearmtely fig^m! mi described by 
T/jvott and tMutt nrtmfats, and Ina veeentljr beea WMSCnfvUy etodied ia relatioD u> tike niodem 
discoveries of the fui]ctioD!> of diesereiml parts of the spinal obord of ttavscMsBlsaaiMli. MbMnik 
port {Phil. Vrmm. 1994* p.40d.> deacribw tb» abdomiaal oords of insert!! ns compoKcd uf two tntt^. 
a gangUonie or andMve nUdi t> aaterfor or ventral, and a nutor tract \vluch pa«se» over tbe gan- 
glions on tbe postcrinr or donal aspect. In addition to dMBS Hmt iS a narrower colnaa «■ Ae psa- 
ttiiar fOt of tbe motor tnc^ niiioh he calli the tnvolBntaiy tract, and would there(br« more bn- 
ai wBi l riy saoww to tto ■yuiptGMle or great in t er eo e t ai nerre. These parts iu tic Cnwtaccans 
and in tbe imago of the Inaect arc protected by a ipecially inveitixig Hibetanoe, of which Mr. HlBlV 
■IfNis to hare been a«ai« from his siiiplm tha an»tiiig «r — juit — >«mi nrmT* 
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is preny ckNMly ooiuwGladi Tben iMMOie pam IB •oaw thaa Um^ 

Uk others. 

" They have a medalla spinalis, or continiwtioii of die brain down the 
ImbIk. 

wla ^fiirtitevelMdllMlmiiiiiiiMQiiddilif toft Iq 

llie second it was closely surrounded by soft parts, but dwM wore sur- 
rounded by hard. In the prfs»'nt class the brain has a rase of hnrd i>;irt8 
for itself, cal'cd the skull; but. it. is too large for tlje lir iiii, thtrrforc this 
is attached to the ski^l by u cellular lueiabrauc, wbtcb mak«« a kind of 
mkiinwHuw^iifcia*. 

** Tbe aenrea ariiaigfrom the hnin in tUa daaa «ie my luge, and 
dmo a««Di to he nue pain. 



** Hm bntnia llna daaa ia very amall in proportion to the liit of the 
muomI, anaJlflr dHm even viitt it ia in the fimMrt or Fiihea. 
** It wonU aoem horn oteml appeamnce to bo laade op of nmny 

parts, which are not hidden, or do not He one i^n mother, hot are very 
much detached and follow one another, or ore more in one line or direc- 
tion, aud not roii.pactcd. The whole is an oblong body coqiposed of five 
eminences, witb their common basis. ' ^ * * . ' 

'*lkot«oaiitienDrcoiiHat of ihoeeitthnims two niddle I aboold 
loppoae of Aft naiM and nhich I anppoee to be Ae niiUHe btiea 
dMaded; because, in the Bird, they arc more underneath, not so much 
between the cerel)rujii aud cerebeUnn. Tlie poaterior ia the cerabeUnin^ 
consisting of one body entirely. 

" It would appear as if the order of size was inverted, viz. the two 

' Tlniiiimlii iif ^siigiiiliiB iiffliliM is^iilfn tliar l1>inllhil.il>niiillii!Trtr nf tfirgti niT tn'itlrl^r thi nilii 
wnd to afford adcqusteattMliiiMBt tStbn mass «tf Biudes paaiing to it {ram the body. The mode in 
wiikli tfal» is sftcted inlfcmit isoBnim sn ttrfns acowmalstioa cf pandcnwis natter about the hain, 
k WW oihWidlf idAoididBBd ttat wIM Ifr. Hartir his dsse^^ 
devclop«neittaftfaearaAMiAnmdaB>«toedb<fidU sadivoBOii 
is thesicallwoiiMBd. 
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nuddle bodiet •eemtobedie Mttt aad testes, yet tbcyneiinidi too large 
to bear die saow piapottioD as in die hi^bm dassw. Entf aaaiiwee 
has a enitf or veairide in it, tbrrcfore, in lUi daaiy Aere are five cavitiet 
or ventricles. The cavities in the c crj bmm are larger than iu tlie others, 
and are similar to tho'^c of tht' hiphrr classes, i. c. they l>ave a large enji- 
nence projecting into the cavitj, which is the major part of the brain in 
the Bird. In die odwia die camdaa leem to be pretty near of die shape 
of the body or pfotoberaooe in irtiicb tbey are i and they are very 
large in proportion to tbe sine of dM hum. The tMUca andmoidca 
eovei* almost the wboie brain. It does not adapt itadf to die emincncea 
and cavities, but is connected ihe pia mater by a ceTlalar flMmlMaiie 
00 its inside, and to the "sknll, or dura m;ttcr, on iis onivide. 

" There are no convolutions on tbe external surface of the brain, but 
it is cOYered amoothly by the pie mater. 

*• The nenres arising from tbeae brahts are very large, nearly as luge 
as in die hnman. 

" There are ten pairs that go oot of the akoll, and tbe aooeaaoiins joins 

tbe ninth pair. 

" Tbe 6nt pair are very large at tbeir lieginnings becouiiug very small 
at once, irliich has the appearance as if they arose from two small round 
bodsea. 

Although the Crocodile ia ckssed with die ^^ hyAiW e r, and leaHy comes 
nearer to that class than to any other that I know of, it has not all the 

same character, as hps been observed. It comes nearer the Bird than 
any of the other Au»(jbibta, andtberpfore is a deprec higher*. Tbe brain, 
although ii. has tbe same parts, yet it has tbem closer connected, and the 
aVon w more in contact with it 

• Tbi'j jufturfx of tliiK oh^t-n'ntion CLUifiriiu'd by lliL py^tfrn* propuxcrt Iiy miuiy modern natuialUtz 
fw the dMiiSfication of the Amphibw of liniuciu. M. De BlainviJk tejianitet the CrocotUlM tnm 
tiw otfawf Smiia ot OnriWt to fcna a Hwriiirt <wdcr, wladi he tcnns ' BiiydmiiiiK*. MemBimkM 

a -iuiilitr (listinrtinu. and term* the onlrr ' T.nricjita '. Liitn-Illi' al^o ^L-jiarati's the CniciKiiles from 
the Liucerta:. but joioa them with the Cbeloaian» to fonn his sectioD Caityhracta. Mr. Graf joifl* 
the csliBct Snuisnt OT AMriSwHr* iilA die (hw^^ 
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" Of the flfih Obar, w 

" The brain in this class is larger ia proportion to the size of the aoimal 
dum in the foregoiog. It comiiCi off die pulpy ralwtaBee, but h not 
very distinctly of two kindsi ooiiticil and mednllary. 

It would iMtt to be made up of «« pMlai«Tis.the two hcmifpliaei of 

ccrebnun; Aetwo round bodies, one on each side of the medulk 
oblongata, pretty nmch dt tftclicd, wliich would seem to answer for the 
two middlp lobes, iiitliough their situation with respect to the skull is dif- 
ferent, for they are under the lateral processes; fifth, the oereUellum; and 
•izlli, die meddtaobhingatn, which iatiwcomnionbaie. ThecaiebeUtun 
ia eonsidemblj behind the poaterior ld>ea» and ia large in pfoportion to 
the aise of the whole brain. 

"The two hemispheres do not seem to unite, althoupli thev arc so close 
to one another as to be hardly separated by means of the iuuer sides of 
the two lateral ventricles. The two lateral ventricles are very large, and 
may be called the broad omties ; they begin finrwardi near the anterior 
polnta wbeie the olftclMy nenea ariaa^ and near Aat aoifaoe wiieie die 
two bemiq>bcrefl are in contact widi one another ; eadi ventricle passes 
backwards, and winds round the posterior end, but does not extend so 
far to the outer or lateral parts nf \hv hemisphere as to come forwards 
again. The part of the braiu whieh makes the inner and posterior wall 
of this cavity ia very broad, and so thin in many places as to appear like 
a membiwie or pia outer only. On the utncr ant&oe it ia concave^ on 
the extenud it ti eonves, and the opposite or inner aide of the caivi^, 
which ia the major part of the brain, ia convex, which answers to the 
concavity of the outer; so that the two snrfaccs are moulded to, and 
in contact vrith, one another. When this outer portion is taken off, the 
brain is nearly of the same shape and size as before. The plexus choroides 
ia a vcaad which cornea from die lower part of the covitj of ^ two 
dudani, or from die upper amfhce of die meAina obkmgata, and mna 
backwards and upwards through the cavity, and spreads into a broad 
loose flat fringy end. At the lower part of the division of the two 
hemitpkerea is the tbiid Tcntricle, Ulce a grooro} the anterior endtennir 

VOL. III. C 
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mtw in the tninlidibtlutn below the optic nerves, bat at Kniie dutucc ; 
the posterior end is continaed into the foarth vcnlriGle in the qaadfvpe^ 
or the sixth ventricle in this class. 

" The two lateral bodies* which are on the sides of the medulla oblon- 
gata, and somewhat imdcr the posterior lobes of the cerebrum, somewhat 
in die Htmlion of dw ccRbdhm in ihit nest c]iM» we c^wd in iise to 
OM KS& of ilio whole bnin. Tliey Itete cedi a eetity in die nuddle, 
niikli make ilie finnrtii and fifth ventricles, and these commtmicate with, 
or enter at, the communication of the third ^vit!1 t\» atxdif 80 that ell 
those six ventricles commumcate with each otlier. 

" The cerebcUmn is a prominent pyramidal body, standing on the pos- 
terior end apper pait of Ae medidh oblongata, beUndendaoiDewiiet be* 
tween die poaterior lobes of the ccrehtum end m contact irididiem: it b 
more convoluted than die eeiefttaia, •whoA cowrolationi eie soinetiiiiei 
Btinilar to the fatmaan. 



" Of the Sixth Class, or Quadnpedt. 

*' The brain in this class is, in general, lai^erthan in the preceding, and 
the partM niore compacted, the whok majM being brought into nearly a 

globular ligiirc. 

** Hie eodMlinni it mow immediataly wuiar die enelinini, end die 
oomolvdoiie in the conhnun aie deeper. 

" The natei and leetes are four small bo^es, with no visible cavities, 
which are not leeo extenaUy, hot lie at the poaterior end of the third 

Tentricle. 

" The ventricles are only four in numbert. The two lateral ones com- 
nranicate under the lower edge of the septum Inciduiu, and are pretty large; 
beginning indie anterior lobe of die cerebrain bj a Umt cad pretty ftr 
IwnnHrdtgoi^g ^lectlf back, and when got aomeooiiaidenble way, bend* 
lag ontverd and downward^ diea Ibriraid and BtiU down- and alio innaaid, 

* TbK optic lobM, or bigemia*! bodiet. 
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and ending nearlj under tboir origins. In them lie the corpora striata, the 
tholomi nervoram opticoruni, the plexus choroide^, and the fornix. The 
third ventricle in directly under the fornix, and comm un i c a t ee forvards 
hf ft small opening with the infbndibolttm, which goea Iowb to dift 
pitiiitai7 gknd} lN]iiii4» itcoQimuiuo^ 
U partly in iJw nwdoila ohbngplB. 

'* The cerebrum and cerebellum end by four peduncles in the tuberculum 
.•iTiTin!:irr, nnt! tlie medulla oblongata goes out from it ; at the going out of 
wliicii arc i OUT pyramidal bodies, viz. the corpora oltvaria, and corpora 
pyramidalia. 

" In the bnuB die cortScal •ubelaiice » od onlaiiK n Ae medidb 
•pnialii widiin t m aoae it M in one line ranaibg doi^ 

** The nema which go out of the skull are nine pMr, and the aceeaao- 
rini^ which goea out with the eigluh.'* H$iiUmmMmmeriptCaUdegm. 



Sbbibb I. NerrooB System of the Nematonema. 

SuBssaiss 1. /it Echmoderms. 

1992 A. A Star-fish {^sieria* ptfft n . Lam.), with the membrtne mnoved from 

the oral surface of the ccnfml disk to sin « the simple nervous chord sur- 
rounding the mouth and distribiuiug filaments to each ray. These fila- 
oicDts run in the interspace of the tubular feet, extending from between 
the spinea whidi protect tiie amhahieral groofea. 

2. In Odelmmthans. 

1292. The antoior part of a bipunclc [^Hipunculus phaUvide*, Pau..), with the 
iriaeeMNiMmd and die integument imrertad to dunr dia neiTOiu chord. ' 
lUa conunmicea in Ae Ibm of a ting nmraaiidng Ae CBtnaoe of Ae 
alimentaiy chmI^ tnm Ae TCiinl lapeet of whidi ring. « upb dioid 
extends in a straight line the whole length of die hodf. BbnII pOtlioiM 
of briatle axe placed beneath this chord. 

c2 
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1293. A portion of the nervou? chord • of the same species of Sipanculas, shov^ 
ing the origins of the nerves distributed to the liody : these are ^ven off at 
pretty regular intervals of about a liue and a half, but without the inter- 
poiition of gaDglioQB. 

1894. The anterior pert of Ae Bomid InteitiiiBl Wonn (Atemrb buMeaidtrt 
Lnm.) laid cfien end the viacera removed to ahowthe nervea. 

Hie parts which Mr. Hunter ao regarded are the two simple while 

chords or bands which arc seen commencing' from the mouth, where 
they are united by a traiuverse band, and extesdiog down the aides of the 
body. 

(A portion of tbeiBtenial or ttanavene layer of moeeiilM- fibrea 1m* 
ainoe been lemoved ftom die middle of the abdominal anifaoe to ahow a 
•mailer white chord, aitnated between thiikyer and the longitndinalmna- 
cnlar fibrea.) 

ISM A. An Ascaris ItanbrieudeSt hud open along the back, nud the viscera re- 
moved, to show the nervous chords. T!^e two lateral hands so considered 
by Hunter and Cuvicr-f are plainly exposed tiiroughout their whole length ; 
they adhere by one side to the integument, present no appearance of a 
ganglionic 8trtictiin» and gife off no appaient biandica. 

Hie amatler dwrd which nuis along die middle of the abdominal anr- 
face is hIm exposed throughout the greater part of its course : it is also 
simple, or without ganglions, but docs not adhere to the integument, and 
in its relative size, situation, and connexions, Hears a closer analogy to 
the nervous system of the higher organized worms. 

Prepared by Mr,Owtlt, 

ISMM a. A Kidney-irofin (^bta^gyiW Gigas, Run.) laid open, and the viaoera in 
part removed, to ahotr dm nervoua diofd. Thia ia <tf a aimple atmctmfe^ 
and central in poeitioii like the meuel chord of the Aicaris diaplayed xn, 

the preceding specimen. It commences by a ring surrounding the ccso- 
phagoB, below which a amaU ganglion i» formed i then it continnet at a 

* Thi* part has since been described m a Teaael, but we have aurertained the correctacaa of 
Mr. Hunter's ofMaioa bjr micriMcopictl ttMoiMtian. wUdi slunn that U n a wlidiibnras cfaotd. 



integument to ttie anas ; anterior to wludl it abo fbims a small swelling, 
and scuds off two branches larger than any that urc piven off previoiuly^ 
and analogoos to the ring forased at the opposite end of the body. 

Prepared fiy AJr. Owen. 

1294 c. A spctinitu of Liiiiguatula teaUoideSy Cuv., laid open aloug the dorsal 
aspect and dis&ected to show the nervous system. Tlui> displays a higher 
stage of organiatkni dum dw pnceding specimens, in ■■ nmch m dus 

and vdl-defdoped ganglion t thia ia situated immediately bdund die 
commencement of the alimentary canal, and is therefore suboesophageal. 
Small nerve* radiute from it in all dircctiont to supply the musclen moving 
the hooks wbich arc placed at the sidvii of the mouth; and t^^o large 
Iraaaches are sent off posteriorly, which pass over die seminal and ovarian 
tabes befbee beeomiaf attached to the iutegument. TIkm nerves ran 
dmni about a line diitant from dw maaial line of die abdomen^ at fiiat 
ali^djmTy in their course, but a f t em ai d a eonttnoing atiaight down to 
tbe opposite end of the 1 uly, becoming gradually less distinet, and 
being nltimately lost in the muscular tissue. Prtpand In/ Mr.Owm. 



Sbubs II. Nervous Sjfstem of tbe AdouIom, or Homogaogiiita. 

1. In yituUitUms. 

l9Wi A Leedi {Hirudo meJirinafis, Linn.), with the stomach distended with 
f»lood, and the ventral parietes of the abdomen dissected off. Rbowi!!!!; the 
two abdominal nervous chords in close apposition, and united by a series 
of ganglions, corresponding in situation to die divinons of the stomach, 
tbe pnfanoiiary sacs and seminal vcaides, bnt not to tbe aegments of 
tbe body as marked by tbe exterior tnoivene dtnaMma.' The chords 
separate below the mouth, pass on eacb side the oesophagus, and unita 
above it to loiin a smaU bmia or iiipntanopliageBl ganglmi. In diiapv^ 
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tpMaelk iqpoMiimiof /liie don»l MiH«l k espowd, and a IxMtle ioierlad 
, y jfimtf ill- s-faiHtte ».«laa plaeed in nm -of ktend or pnlmnmiy.TWBh. 

iail^ ii; ' A 6S> tee A (jRawli^teMfa mirfei>f4» Leach), «nth tLe ventral panetes of 

the abdomPTi rrmorpd. s^iowiug a porfioti of iln- aljilomiTin! nr-rrc^. t>if»ir 
■ ^nr^Tfvns, iiiid liitcnil liraiiches. Tlie L;.iri^lninic unions do not correspond 
to the uuuibcr ot ilie tranayerse divisions wbicb appear exteroallj as seg* 
/ .. .j^illitfli^tit^l^ Hie 10- 

^,1 H .pwittpa:«ldie,la(ffp4«oNam M olifioiis,lit lh« wterior pwrtof the 
.„ . -,■ tlbo4y» •».:••; J^vatwiftil igf iSir CI P^ggt, 

HQBj^Aa^Eaf ll i l iw m i u "(ifci flw ^' i cii* iwrirtrir, Limi.% with the Tcntnl ptifielesof 

' -dM abdomen remnvc d (o show tbc ncrrout chords, tbeir gangliom, end 
lateral branctnjb. Thr iTjri^nrp <tf tlir two main lateral clinrd'! ia bldCT 
to pass to the dursai aspect of the utsiophagus is plainly shown. 

1267' A Soii inonsi' f .ipftrrirf'M anth'aln. Linn.), with a strip of ?he ventral pa- 
rities ol die body removed to show the corresponding nervous chords, 
gan^Uons, aod letonl hnmchei. The distinction of the two mein lateral 
'^c^ iumf be moie euily pemired in thii ipeciea in the-interrala of the 
ganglia, wliich alao' correspcind to the nutnber of segtaents. The lelt 
cbord is traced ascending by the side of the wsophagos to its superior 
or dorsal asjirLt. where it again joins it's ft llov. to form a small ganglion, 
or brain, wLiub supplies the organs of sense ; these arc here represented 
bj small anteimae, consisting each of a nerve covered by a production 
' 'of tO^'integnnienVviii*:^ >* of a finer and probably more vaacohir tezlue 
tibaa thereat. 

8. In JnsteU. 

MM. liAe'^aat^pede (Scoiopmtb-a rmrsUans, Likn.), with the integument and 
mnscle? rcmoTifl from one ^tdc ?n to ^'we a Literal view of the nervous 
b\>t< Ml. Till Hunterian debcriptiuti ui this specinji n i> as follows: " Cen- 
tipede— the braia a small roimdish body laid bare : the two great nerves 
gobg to ttiertailiriik ^g^oni at the plaoea where-thef give oif nerves, aa 

' . to IfteljebaieK" The part above iUaded'to aa the brain i»«^ 

^ooplngeal gangjioil: the union of the two diverging chords above the 

-. 1 gvUet to fufn the trne cerebral gangUon is not shown. The anterior or 
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ventral poiitton of the ganglions, mdihe nerves given off from them, and 
ft<m the motor olioid* bduod lliiin^ ttewcHsboiitaiii diu pfqiMstioii. 

1M9. The larn of n Moth, the braiu and nerves dissected through tbdr vhble 
course. In this beautiful preparation may be noticed, first, tlie hirge «(70 of 
the ganglionic masses as compared with the filaments which they bruig 
into coiumuuicatiou ; secondly, the divergence of the main filaments be- 
tween the cerebtal and fint raboteophageul ganglion for die passage of 
the eetophagna ; thiirdly, the dose aipiwoximation of die fint and second 
suhccsophageal ganglions ; and fourthly, the divergence of the hiteinl 
chorda betveen the aecond and third, and the third and fourth ganglions. 

8. In Aro dmkhtM . 

1300. A Scorpion; the bnun dUif^cted, wbichit a ring, the nefvcs going ottt as 
radii firom a centre.** lliia description doea not exactly accord vidi the 

appearances presented by the preparation. The principal brunches con- 
tinued from the oesophageal or ceri f;r,il ring are three in number, which 
pass along the ventral aspect of the aiimentary canal, and are united in 
tbcir couriK by ganglia, of which four arc here exhibited*. 

4. InOriukuetm*. 

1301. A Lobatar (./^iT/aruj marinus. Linn.), dissected so as to show from the 
ventral aspect the brain and anbabdominal chords and ganglions through 
tlieir whole course. 

The origins of the ophthalmic and uni imui nerves iire shown, aUo the 
diveigenoe of the main choids for die paasuge-of the eesophagus, the in- 
tervala between ^e: chorda. fionncfBtiiig, die s^Miated gnnglifMis in the 
region of the thorax* and .die doae npp^aition of the lateral {^orda in the 
renainderof their c^orae. 
1802. ** A Lobster; the brain taken out, with the eyes, and the two great ncn'cs 
' through their whole course to the tail, giving off' a- branch"to each foot, 
. aad.pganglioQat eiu-'h place of giving odT i .m:. ^ ■■■ • 

* For the roiiiplicaled f^DotgR «f thew ^wku Wfiagiliii,' M* lib' l4««]nit's Avi* hi dki PUI. 
9Vnt. idM, p. 408. 
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1303 A. " The nervoiu system of the common Lobster {Asinetis marinus, Leach), 
showing the anterior and posterior, or motor and sensitive tracts, which 
COlutitute the cerebro-spinal column. The aaterior or motor tnwt passes 
over die Mniitive or ganglioai^ and givei off, beyond the gaBglii, MiiOT 
of inMll mrveij whieh an ^tribated to nucles, and appnr to be una- 
IqgOQi to the feqnratoiy of vertcbratcd animals.** — Descriptkm ij/ <Ar 
Donor t George Newport, Esq., dated October the Wth, 183.*?. 

It will be seen that tlic ganglionic tract analogous to the sensitive or 
posterior tract of the Vertebrata is placed on the ventral aspect of the 
cbof4« 

1303. The cerebral or sapracKsophageal ganglion, with the cjcs and principal 
given off from the gangli<» eduUted m nhtt from a Lobiter. 

1303 A. A StyUarus tintarctieus, with the nervous system exposed from the 
doml Mpect In <SbM preparation may be obwmd Ac great length of 
tbe Mmi eotiia(|aeot od tbe poritioiiof cyei» aid aleo die ex- 
tent of tbe lateral chorda sorrounding the cesopbagoi. Of tibe aoiMriov 

thoracic n<>rv<>s tin- left is shown in part of its coarse; these arc given off 
from the fir.f -hIju v plini^'eal or ventral ganglion, and pan? -aX first out- 
wards and then dowuwards along the upper part of the brauchiai cavity. 
Beyond die fint ventral ganglion the tvo principal dnMrda diverge, and 
form oo eadi aide a aeriea of ibar bteral gang|ioii^ which, vritfa dw gan- 
l^iooa fofincd by the reunion of the chords, supply the feet. This part of 
tbe nervous tract is inclosed in a series of calcareous arches, which defend 
the chords nnd ganglions from tlir pres^tirc of the superiurmnlient viscera. 
He chords are then continued down tlie post-abdomen, forming ganglions 
at each t>egnient, as in die Lobster, — of which the hut or anal ganglion is 
die hogea^ ai it ia daatined to inn^ly thenervea-to the candal lamelhe. 

A briade ia paaaed dironghlhe amii. Hie atomadi ia naturally inverted^ 
•O that die gastric teeth are protruded externally like the teeth in die 
proboscis of the Nereidae, to vrhich the ao-called stomach of the Crua> 
tacea may be compared Prepared by Mr. Owen, 

1303 B. A Hermit-crab (Pfl^<rw*;?erfMnCT«/fl/«#,OLi v.) dissected for the nervous 
system. The cephalic ganglion is of large size and transversely quadrate 
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in form: the origins of the large nerves wliirh it gives off to the eyes and 
antenna are shown. The lateral chords unite below the iilinientiiry caaal 
tu form a ganglion, which supplies the maxillary apparatus ; the chorda 
lliaii fbnn a hrge oblong gangUon ntoated «t Ae hnt of the chds and 
cxtMidiiig to die origins of tite woond pair of anlmlaMr^ liBct^ bodi of 
which pairs it suppUes. The lateral choi Is, ur itly rnlargcd, separate 
from each other for a short distance, and reunite to form a third ventral 
ganglion, smaller than the second, which supplies the third pair of am- 
buhitory feet and gives ofi posteriorly three pairs of nerves. Of these, the 
lateial pair inpply the fimrdidinunatiTC pair of foet ; diB meiial pair, the 
fifths, and Aa dond puyof axticnuly ninnte liae^ aie die continoatioaa 
.of the main chords and put along the concave side of the toft monbi^ 
nous post-abdomen to the anus, anterior to which a small g^wgltow ji 
formed, which gives off the nerves to the caudal lamella', here converted 
into clampers, enabling the animal to adhere to the columelU of the uni- 
nha didi irhidi it may have selected to protect that part of its body 
whidk natnre liat left nndefaided hf a evmtaceoiti coming. 

JV^pafttf iky JM% Omm* 

Sbbibs ni. NcrvDOft System of the MoHuwa, or Heterogangliata. 

Si BsERiL:! 1. Jil ^Icephalans. 

4303 c. An Ascidian {Cynlhia tuhrrrj.lnta, NOB.). The internal elastic covering 
and part of the muscular tunic have been removed to show the nervous 
•7«teni. Thia oonunencai hf a fikmantuj ring nmonnding the cora- 
mencement of die afimentaiy caaal, dmra|^ idiidi a briade is passed; 
die nervons filame&ta proceed to die interspace between the brandiial 
and anal orifices, and then are connected vith a large ganglion, beliind 
which a hri^tlc is placed, Nervoos filaments radiate from this gan^iggiy 
and the principal branches encircle the bianchial and anal orifices. 

Prepared by Mr. Owen. 

▼OL. DI. D 
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9. In Geumpodi. 

1304. A Slag (^Limeut ru/us, Linn.; laid open longitudinally along the back, and 
ihe viscera remored, to thow tiie netroiu ajitan. lathii^MiiiodierEa- 
oephdons HoUiuki, a waH^^Cfdoped gangUon m ntnated mb«ve Ae «eso> 
pkagos; hit of atmuTOWiliape, iligfatlj enlurgcil at its <-xtremttiei»aiid 
supplies the antenna? or horns, and the eyes. The u'sophageal ncrvoas 
ring is completed hy a larger ganglion below the tube, from whieli nuiner- 
OUB nerves radiate to supply the body. The principal nerves are the t«-o 
infefior ones, which on eidiar ri4a Ae nierad Una of die vential 
anrfbica atfaiglit to die oppotite end of die body* gniog off acrtet to the 
mnflciilir fiik or foot firom dwir outer aiilea. A amall iiDijiiiiiietricel 
gan^on it foraied on the nerve wliidi rappBea die heart and respiratory 
appaiatnai 

180(. The same species of Slug laid open along the ventral aspect, and the 
viscera removed, to show more e^|)eeially the Huha ^iophagcal ganglion and 
its- nerves. A bristle occupies the place of the (esophagus. 

1306. The nervous system of a Black Slug removed from the body. 



3. In Cephalopods. 

1306 A. The head and anterior or muscular port of the body of the Pearly Nau^ 
tiliu (AbufjAtr PompUim, Linn.), hud open longitudinally along die 
dorsal aspect, and the sides divaricated^ to show the nervous system. 

The bnun, or sapraoesopbageal mass, consists of a transverse chord- 
like ganglion, from die ends of whidi three nervous tninks are continued 
on each side. The anterior pair pass downwards and f r\i. irds by the 
sides of the oesophagus to uime below it, forming a gaiigliun on either 
side, which supply the digital processes and tentacles, and give oil 
nerves to die oi;^ of smell and the fannd. The middle and superior 
trunlcs dilate into the optic ganglions} the letins, whidi terminates 
that of the left side, is shown. The posterior chords surround the oeso* 
phagns in a manner analogons to the anterior pair, forming als.o two 
ganglionic swellinga, from which the nerves of the great sheU-muscles 
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■nd dioie of the viscera are given off ; the hrttw nerves are of small nie 
and arc continued down by the side of the great perforated vein, and are 

analogous in their distribution to the sympathetic ncr\'es and par VRgtlin. 
See Plate XXXI., and Meiaoir oo the NautUw Pontpilms, p. 3(». 

Prepared by Mr. Owm. 

1806 B. The head of a Cattle-fish (Sepia officimiiji, Limm.) dissected to show the 
Imia Mid principal gangUons and nerves. 

The bigh devdopment of tbe cerebral gan^ons, and die pcotectioii 
■fbiidcd to them hj a cartilagmoiia cmtianti indicate a Ijpe of tihs wu- 
vmu ajstem distinct from and snperior to Aat of the Oaatropods : but 
the Cephalopoda canii'it in thi* respect be separated from the lower Mol- 
luaks au a distinct division o{ the animal kingdom, on .iccount of the 
intermediate fonn of the nervous systeiu iu the Nautilus, by which the 
nanaition ftom the Gastropoda to the Cephalopoda ia eflecled. 

llie general dUpoaitioii of the nervon ayatBin in die Sepia ia die aame 
as in the NaiitiliM» zoodified dilefljr by the augmented voihnne of the 
cerebral or supraoesophageal mass and of the optic ganglions. As the 
superior locomotive energies of the Cuttle-fish demand more perfect 
vision, the centre to which the impressions of the optic gwglia are le- 
lerred is accordingly more highly developed. Upon the optic pednndea 
maj he obaerred two aaudl iplieiieal bodiea^ ptobaUj aaalogoiis to the 
coiehral ghnda in Ae Veriebaia. 

The ontefior aoboeaophageal ganglia give off nerves to the brachial and 
labial processes ; the posterior suboesophageal ganglia send off mesially 
the nerves analogous to the sympathetic, which supjily the visrera; and 
laterally the large nerveti which pasii outward to the mantle, and ihen 
fomn on aitfaer aide the great ganglion, which, from tiie radiated distri- 
biition of its filaiDeots> is temed ' gan^n ateUatom** 

» 

1307. A aectioa of the nantb of a large Cntde-liah {SipU ^0aimSi, Liinr.}, 

showing one of the lateral nerves with the ganglion stellatnm. Before 
the formation of the ganglion the lateral nerve divides, and one division 
is continued, without being impUoited to the ganglion, through the sub- 

d2 
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staoce of tbemimdeto A« BwmlirfibtM of ^ktanlfiii, AWtde 
it placed beUDd tdus portion of ^ nervo. 

Sbbos IV. Nervous System of the Vertebnta, or MyelencepbalB. 

A. snaxivRB OF Tas b&ain. 
SuBfB&iBi 1. InFU&et. 

1808. Tho cmibiin of s Cod-fiih (OoAtf Murrkmt Lmw.) laid opeo, with tlte 
Inain w situ, shoving its small size in proportion to the cranial cavity. 
The wide interapace resulting from the continued increase of the skall 
after the brain has attained its full size, is occupied, as Mr. Hooter de- 
scribes, by a cellular arachnoid membrane. 

1809< The brain of a Fish. " The cerebrum fissured ; the cerebclltim, a loiit: 
projecting body, aUio fissured in a less degree ; the nates two projecting 
bodies ; the optic ncrtei decusMto one aoodier." 

Hie anterior or cerebral lobes are the amaHeat wbich present tbem- 
«c1veB on n anperior or superficial view; the hirge lobes posterior to tbem 
have been recognised as the hoinologties of the bigeminal bodies by most 
comparative anatomists since the time of Ranter. The cerebellum is de- 
fective in the lateral lobes, and its surface here presents a simple longi- 
tninal menal fiimn ; bnt ita rdndvo aise ia otmaideraUe. Betides die 
bodies noticed in i3ie original deaeription,diere ate on ^ inferior suifiMe 
of die brain two hemispberical bodtei, whidb haw beenregardod as iden^ 
tical with the corpora mammillaria or candicantia. They are separated 
hy a small taberde, anterior to which is the place of attachment of the 
pituitary gland. 

1309 a. The braiu of a Sturgeon {/icipeiiscr Sturio, Linn.), with the priruipal 
nerves and commencement of the medulla spinalis. The cellular arachnoid 
■nd ddok pin mater hnie been renMifed t that part of Ae IsMar which co«m 
the fonrtb ventride bu been cnt dirongh and tamed asid^ showing the 
mcdnUary striated hunina on ita inside. The trae oerebellnm ia ctrwf 
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small size and covers only the anterior part of the foiwdiTeiitridet before 
it an the optic lobes, cloaelrmiitedat dMirmeml aurfMeeaoaeto appear 
like one iMidj^ Imt viA thdr cavUiea or letttrideB aqiBmil^ 
a meaial aeptam : the left ventricle is laid open. The cerebral lobes are 

very '»m;»n floriL'ntefJ hfxltcs. On the basilar aspect of tVif hrain may 
be seen tlie couiiiDssun i r union of the optic nerves, behind which are 
the corpora caudicautia aud the large pituitary gland. 

Ptepartd by Mr,Om». 

1310. The bruiQ of a Skate {Rata liatit, Linn.) and of aToq>edo {Baia Torpedo^ 
LiMM.) «• iste I ptcpared to show the diAiciiuas in die nerves eriaiDg 
ftom the biain. TImmo ififiemioes oonsist in the smaller siae of all the 

cerebral nCTVes of the Torpedo, with the exception of the fifth and eighth, 
which are prodigiously developed, and render to the peculiar electrical 
orgnn.^ of this species. The «izc of these nerves is accompanied with a 
proportionate enlargement of tiie inednlla oblongata, of which only a small 
part is eorered by the cerebellom. This body, on the other hand, is re- 
Isitivdy <rf less sise dian in dieSkets^ bat its exterior is similaiiy marked 
bjra cmeisl fissnie: the small dimensions of the optic and olftdory lobes 
in the Torpedo accord with the small size of their respective nerves. 

The original Huntcrian description of the brain of the Skate is as fol- 
lows : " The cerebrum is detached and not divided by a fissure; two nates; 
and as if two nates on the cerebdium ; cereUsUuui a prominent protu- 
hersnoe." 

In both species die cavi^ of the cianium is larger than Ae biam which 
it contains ; and the intenpace is occupied, as in the Cod. by acdhdar 
arachnoid membrane. 

1811. The brain of a Shark {Galeus commumSf C0V.)> This brain in the nulU* 
her and general proportions of its different parts resembles that of the 
Ray. The cerebellum is, however, more highly developed, its surface 
being increased by several transverse fissures, and it advances for^-ards so 
iar as to cover part of the optic lobes. The olfactory or cerebral inassc-s 
are extended transrcrsdy, and give off ftom thmr outer angles the dfiwtoiy 
nerves, whiib are laige and shoit, and dikto into an oldoiig ^n^^on 
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befora dividnif into die thtautlM vliich lopplf the lameDated pitnitaiy 

mcmbraDe. The optic nerves are conjoined at jthett origins, as in the 
Skate; beliind these are the pituitary ghind, which is of large size, and 
the corpora uiammillaria, divided transventtly^ so as to form four hemi- 
spheric protuberances. The origins of the third, fifth, sixth, seventh, and 
d^idi neiTVi wo iibo ahown ; the glossopharyngeal, arising separately 
from the p«r vagoon, foiau « abth pair» but ihe boagtotogiie to die pn- 
tatoiy nam of Uglier daaaea ti waadng; The ooipoia mtifenttia 
are diraiicated to show die carity of die fowth ventride. 

1811 A. Apordon of Ae tuafai, hidiidiiigdiBoanfaelhini and mednDa oUoBgatiy 

of the Basking Shark {Sfuahu mMcimtuti Linn.\ It is well adapted, from 
its large bizc, to bhow the complicated structure of the cerebellum peculiar 
in the class of fishes to the higher organized cartilaginous species. 

Presented by SirE. Home, Bart. 

131S. The Imdn of a ISude (OUbms Mydas, Brogn.). The dnra mater with 
one half of die arachnoid membrane have been removed, and die vemcla 

of the pia mater minutely injected. The partial remofal of the arachnoid 
shows how loosely it envelopes the brain, and at the same time displays 
the form and disposition of the cerebral organs. The hemisphcrcH of 
the cerebrum exhibit u higher development than in the preceding class, 
and are the Isu-gest of the encephalic masses ; but their structure is ex- 
tremely simple^ end dieir rarfrce amoodi. Hie olfiwtoirnerve^ by vUdi 
dm qweuncn ia anqpendedp are continned from the anterior and inferior 
port of die bemiaplierea, and arc bulbous at dieir commeiioeiQent ; tbej 
are fomed by three roots, of which the inferior ones are the most distinct* 
The optic lobes, or bigeminal bodies, arc two spherical bodies, as in fishes, 
not divided into four by a transverse fissure as in mammals. They are 
on a plane infeiiof to die Mfebnun and cerebellum, but occupy a space 
betmen these parts miooverad by either. The optio Mrrea fimn a aveU- 
iog at dieir cmnmimnre^ beyond duj are oontintted for « abort ^ 
stance paraOdi to one anodier. A biistle it inserted into die inflmdibulian 
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behind the conimissarc. In the me\c between the hemispheres and optic 
lobes the pineal gland i» continued upwards ; it is hollow, and a bristle is 
placed in its cavity, which comniujiicates with the fotuth ventricle. The 
eetebeUttn ii of u dongitid fetm, ^thoot htanl lobes, and presents a 
nnple aiid smoodi eHwioir. It exieiMb over Ae aaterior pert oalf of die 
foordi featride, which is consequently left uncovered posteriorly, except 
by membrane : a bristle is placed in that cavity. The medulla oblongata 
is without a pons Varolii Tin- origins of the several cerebral nerves are 
shown, and the sixth, eighth, and ninth pairs are distinguished by dark 
threads being tied round them. The origin of the nervus accessorius and 
its tecotre nt come to joh die nemis vsgos s«e very clearly displayed. 

1313. The biaiik of a laige IWtlc {Chelonia Afydas, Broom.). The dmrn mater 
is femoTcd and die amdinoid teflected from die tight side, showing its 

extensive development and the loose cellular structure by which the space 
left between the brain and the walls of the cranial cavity is occupied. The 
arachnoid is firmly fixed below by two ligaments, which converge from the 
sides of the spinal chord to be attached to a cartilaginous tubercle situated 
on the basiUir process of the os occipitia. A numberof filamentaiypiooesses 
pass from die space between theeerebfal and optic lobes to the expanded 
layer of theandmoid abore, and are attaebed to the pta mater, npreseot- 
ing a rudimentary falx. The roof of the fourth ventiide oonsiats po^ 
teriorly of pia niatcr f?1oni", wliich there forms a transparent sar • ;mtts 
riorly it is eovcrod Ii\ (he mtdallary substance of the dilated cereix Hum, 
which is only a hue in thicknesit, and is smooth externally as in the os- 
seoos fishes. The opde lobse ate left entira, showbg the plems of ?es- 
sets on didr eacterior. The whole of die doogstsd p yri ibt m pineal gland 
is seen. The cerebral hemisphere is bid open, showing Aa dunness of 
the medulhirv layer which covers the corpus striatum and forms the roof 
of the lateral ventricle. The origins of all the ecrebral nerves are shown. 
The third and fourth are separated by the eras cerebri, which from the 
smsll sise of the brain is of little width. The norm acoessoiiiis may also 
be obecfved aiiih«g from die posterior tiact aa fiur down as die diicd pur 
of cemeal 1 
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I814* The brain of a Turtle, with the dura luatcr and ar it Imoid removed, and 
the cavities orTeotrides of the cerebeUom, bigeniinai bodies, aod cerebral 
Iwdiiaplietct laid open. The foUoviag it Mr. Hontei^i deMtiptioin of tSbiu 
ptqMMtion i**hi die lint or tiqietior vutride is m amliMwwft whidi at- 

ft 

teaib a Utde vay into the oUBCtory nerve, and run> through the whole 
length of the ventricle. The plexus choroides is also seen in the ventricle. 
The ventricle of the nates is exposed, and a white bristle is placed in 
it ; as is the ventricle of the cerebellum vrith a black bristle lying in it. 
At the lower part of the ventricle is a continaation of the tunica arach- 
noideSf wlddi ehntt up or makn part of die ventride. In 1h» angle or 
ifpadxan^ made bf the oeicbmm and natea, tee. it a dnet or eanal like 
the inAudiimhini leading Irom the upper part of thetlculi to dae Isftven- 
tricle." 

The canal here described is the cavity of the body which occupies the 
phu:e of the pineal gland, and which is shown entire in the preceding spe- 
dmen. The bodies termed nalea bj Ur. Hunter are regarded by Cuvief 
as die optic diaiani (tee Lefuu fAMt. Cmp^ torn. ti. p. 104) \ bol since 
the pttblieation of the works of Arsaki*, Semsf,^ and Deanionlins|; 
their analogy to the bigeminal bodies or optie lobes of baa 
been generally admitted. 

1815. A loogitodtnal section of the head of a young Crocodile, showing the 
expansion of the spinal chord into the medulla ohloneata, its con- 
tinuation into the cerebral lobe, and the superposition of the cercbelluai, 
optic lobes, and cerebral hemispheres, with die ventricular cavities in the 
eerebeUnm and optic lobe. The pineal gland above the cms cerebri, and the 
pitohaty gbmd below, are also shovni togedier with the oUaotoiy bnlli^ 
which is continued beyond the oetebtalhemiipbete, andcooneeted dieie* 
with bj an tirierveniiig pedide. 

ISltt. The opposite section of die same head, in which the cavity in the cerebral 
liemi^here» and the convex hodj projecting from its anterior wall, rqw^ 

* D* Ctnkn H lf«*itti IjpfstW PMurn, 1819. f Sir k S^tOmt Ntmw, im. 

t J buH m b *t Bf iti m n Ktmm 4m OHl m m t* a VS wMm , Vn, B.tMi.1. p,, Ho. 
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sentiog tbe corpus stnatuui, are exposed. A similar body projects from 
Ae poiterior waU of Ihb ventricle of the optic lobe. 

The cnaial amitf ia hcie seen to be accosatelf moaMed to* and com- 
pletely filled by the brain ; but it mmt be borne in mind that the fngtni- 
tion exhibits a condiiion of pert* piobeUj peculiar to the foetm or re- 
cently exclndrd yoiiiit!:. 

1317* The brain, divested of its mcinbrancs, of a young Crocodile. The cmginal 
d< srription states that the braiu is, " to appearance, made up of fivf parts; 
twu anterior, answering to the cercbruin ; two behiod these, which an- 
ewer to tbe ' oetee and teatea*} tbe poaterior, the cerebellnni)" ta which 
may be added a Mxth part^ vis. the medulla oblongeta. 

1818. ** Hie bfain of a Crocodile eix feet long*, die bodf thicker dian n man's 
thigh.** It measures only an inch and a half in length, and does not equal 
an indi in diameter at the broadest par^ although the magnifying eftct 

of the glass and spirit gives it the appearance of having greater breadth. 

The cerebellum, optic h)l)e, and hemisphrre are laid open on the left side 
to show that they are hollow, aa in the Ckelonia. The chief difference be- 

* Htb, in kU pobability, is the Crocodile alluded to in the following pumge from a Huoteriaa MS. 
obtaisMlftMBlkeciieoiitanof SbBranvd Hine. hmI mtilM ' Modem Hkloiy of the AImmU^ 

System.' 

" In the bcgiuuiug of the wiulur 1 got a Crocodile wljicli had been in & show for sevenl 

yam ia Landoa before it died. It was at tbe time of its death perhaps the largest wtta ia 
thb country, having grown to my knowledge above three feet in length, and was above five feet long 
when it died. I sent to Mr. Hewson ; and before I opened it, I read over to him my fonner descrip- 
tions of the ili'H'ction'i of this iinimal relative to the ' Absorbing System,' both of some of tbe larger 
lymphatics and of the lacteala, with a view to sec how far these descriptions would agree with the 
appearances in the aiuoialliiaw befara us. and on comparing them Uiej exactly corresponded. Hua 
wutiie Crocodile from iiUdillfr.IIe«m took kaolhMnalHas of tteooloiv^ asoAjL 
n«w.l769,p.l99. 

" Tlia tntcstioB of my showing this Crocodile and also leading my foBUK dlswrtjoM to Mr. Hewaoa 
was that he might .<^rL' that I had a tolerable descriptioa ottid* ^attm In the Amphibia, and to con* 
Tincelum that this descriptioa aiMt Iwm iNminittaBaoBSOOGadtnUe tiae bi&m, in aUprobdii^ 
bafbn my going abmod ; «« CroeodHea m tMam to he had in this enmUTy, tod I couM hardly hare 
dissected two Crocodiles besides this between May 1763, (the time I returned from Portugal,) or tba 
mtoiim 1763, whoa the Ttaitiowudisioetod, and thob^kniagaf the Mr.Howwa 
■t tto t» iVpwnd wtfaM, « at laut asdi BO miifa." 

VOL. III. B 



tween thi* braiu aiid tliat ui the i urtk obtaina iu the large uze of the 
optic lobe and cexdmun aa compared with the cerebcUam, in the more 
p yri fotro ligine of die eafabial hemiqihaiei» and in the txanaTciae fiiaara 
oftfaecewbeiliiro. 

S. In Bmk» 

1319. The bfain and ipinal diord of the embiryo of a Goose at about the tirelfth 
day of incDfaatiaii. This has been prepared and placed at the commence- 
ment of the present siibsRrlrs to show tlie analogy wliitli the brain of the 
bird at this early period btars in the form, proportion, and relative posi- 
tion of the several masses^ to that of the inferior classes in the preceding 
•ibaerie*. 

The optic lobea nov equal m siae and occupy a aitnation inmediatety 
posterior to the heniisphcrea ; Aeir dhriiMm into two hteral portions by a 
mesial fissure has just begun to appear. The cerebellum is a thin film 
of medullary matter extending tniasversely above the fourth ventricle, and 
almoht couceaied by the superincnmbent optic lobea. The wide fissure 
between the lateral oolnmns of the spinal chord, and the equable diameter 
of the chord, in correspondence with the mdinicntary condition of the 
estremitiea, may be obaerved. 

1390. The biain of a Goose (An»er pahmnt, Buaaoiir). The pia mater is mt- 

nntdy injected, and bri ntles arc placed at the origins of all the oenbtal 
nerves of the left sidu. The brain presents the same masses as in the 
cold- blooded Ovipara, but the cerebellum, though still defective in the 
lateral lubes, is increased by transverse convolutions, and extends forwards 
to toodi iSbit eefebnun. Ho ojrtie lohet lihefefiir^ inrtead of being sn- 
perior, as in Ae embryo state and in the Beptile, are poshed aside, and 
appear bdow in the interspace between die craia of the ccrebclhim 
and cerebmn. The cerebral hemispheres have aoqoiicd a greater mag- 
nitude than in the preceding classes, but arc still smooth exteriorly and 
devoid of convolutions: they resemble those of the Crocodile iu their 
pyriform figure and iu the continuation of the small olfactory nerves from 
their anterior ibices. As there are no lateral lobes of the cerebeHiun, so 
there is no connecting conunissnie or pons Varolii of die mednlla ob- 
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lonfBtB, mod th« emiiieooM toned cotpom pjnHDiiddM tod cotpota 
oUtww are elm wanting. 

1821. The hnm of a Giraie^ with the oereheUnra alit down kHigitiidiiMiBy. show- 
ing tbe iDiurdl ventricle continncd into its crura, and the processes of 
white and grey matter forming the arhor vitje. The lefr optic lobe is 
laid open, showing that it is hollow, a& ia Reptiles, and a bnstie is passed 
from it to tbe fourth or cerebellic ventricle with vhich it is continuous. 
The ventiicle of the vi^t oenhral hcmiephieie ii aho expoaed, ahowbig 
how greet a proportion of the matt it fbnicd hj the coipni elriatBm 
within, and how thin is the external medullary oorering. Hie hteial 
ventricle is continued forward to the olfactory nerve. 

18919. The brain of an Ostrich {Struihio Camelus, Linn.; minutely injected. 
Both lateral ventricles are expoii<:d, and the plexus cboroides is shown. 
The right optic ventricle is laid open, and tbe section at the same time 
displays the proportion of grey and wiiitB maiter of die lobe itaelf. A 
tranmne section has been removed from the eerebeUum, showing its 
tranivciie IbUa and die apfx of its ventricle. A Uack bmde ie plaoed in 
the cavity of the olfactory nerve, which is continuous with Ae lateral 
ventricle, and a white one i« inserted into the infnndibulnm. The other 
cerebral nerves are aluo indicated by portions of bristle. The arteries 
funning tbe circle of Willis are well displayed. 

1323. The section of the cerebellum removed from tbe preceding brain. * 

4. In Mammals. 

1833 A. The brain of a voting Kangaroo about three weeks after nterine birth, 
showing that the encephalic uiasse*} in the Mauiiualia correspond in 
number, relative position, and size with those of tbe oviparous classes at 
an early period of die davalopment of the (man. Tbe optic kbee. or eor- 
pm^fttadriguma, e. g,, ate akuMt aa latge aa the ombnl hemiqthereey 
are quite ttfteovaMd by and ikoBtad behind diam; and diey an not di- 
vided by a transverse fissnre. 

The hemispheres are smooth, pyramidal, and pointed anlcrinrlr, in 
the Crocodile. The ccrebellom is a small film covered by the optic lobes, 

b2 
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as in the embryo of the Bird. The pons Varolii is not yet developed 
upon the medulla oblongata. Prepared by Mr. Owen. 

1323 B. The brain of an Opossum {Didelphis ftrginiaiia, Linn.). In this 
species the cerebellum, optic lobes, and cerebral heuiisphcrcs retain 

' throughout life almost the same relative positions as in Keptilia, the 
cerebrum and cerebellum not being developed so as wholly to conceal 
the optic lobes, which consequently appear as the second masses of the 

'. brain. The hemispheres present a single shallow anfractuosity anteriorly, 
but have a smooth unbroken surface in the remainder of their extent, as 

'• in the oviparous Vertcbrata. The olfactory nen'es are continued from 
the inferior surface of the hemispheres, and are separated from them by a 
fissure. They are of very large size, appearing as a continuation of the 
basis of the brain itself. Tlie hemispheres are separated to show the 
absence of a corpus callosum and septum lucidum, but they arc united 
by the fornix, which is wanting in the preceding classes. 

With these resemblances to the oviparous type of structure we per- 
ceive, however, in the present specimen, a structure characteristic of the 
, brain of the Mammalia, viz. the division of the optic lolx-s by a transverse 

. ' fissure into four tubercles, wheuce tliey have been deuomiuated tuiercula 
quadrigemina, or more correctly bigetnina. In human anatomy the an- 
terior tubercles are termed * nates', the posterior ones 'testes*: in the pre- 
* sent instance the testes have the greatest transverse diameter, but the 
nates have the greatest longitudinal diameter. The cerebellum etjually 
recedes from that of Birds and Reptiles in the large development of the 
lateral lobes, which are connected by the commissure termed pons Varolii 
or tuber annulare. Behind the pons a longitudinal fissure may be ob- 

.' served extending on either side the mesial fissure of the medulla ob- 
« • I longata: the tracts included by these fissures arc the corpora pyramidulia, 
which, like the pons, the lateral lobes of the cerebellum, the transverse 
.> division of the optic lobes, and the fornix, arc rudimental or wanting in 
the brains of Birds and cold-blooded Vcrtebrata. Prepared by Mr. Owen. 

1323 c. A longitudinal section of the brain of a Dasyure {Dasyurus Maugei, 
Geoff.). This shows the extent to which the optic lobes are covered by 
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die cerebmm tad cenbelliiin. A portion of inicft ii placed in die letend 
i«ntride ebove die Ibmix, aqientiiig die laienl hemiiphem, and ahov- 
ing die alMence of the corpus cal!o»um. Black bristles are pieced in 
the anterior and soft coimnissurcs. The optic lobes are without ventricles, 
or r.itla-r their cavity is reduced to the duuiDel termed ' iter a tertio ad 
i^iiartuiu vcutriculum*. Prepared by Mr. Owen. 

1323 D. A longitudinal section of the braia of a Hedgehog (^Erinaceus Eurt^xats, 
Linn.). In which the sinall corpus callosum is seen above the mica, which 
b placed in die name ritoadon aa in die pieceding tpectmen. Hie lie- 
mieplieie b email, and devmd of convolndona. 

laSS B. The tmdn of a Beaver (CaHar FtbtTf Limn.). Thti ia pcepeied to illna- 

trate Mr. Hunter'^ observ ation in die Introduction to the pveaent aerica, 
that thf brain of the Beaver is devoid of eonvolutions. 

In this rcspt rr it resembU s the brain of most of the Marsupial, Rodent, 
EdentatCj CLciropierous and Insectivorous Mammals, but the cerebral 
hemiapheres are developed to am to extend to the cerebellnm and ooucoal 
die opcic lobea. The pituitary ^and, die origina of the otihctory nervea, 
the decaaaatiott of the optic nerves, and the diffi^rent paita obaervdilie 
on die nnderimftoe of the medoUa oblongata are also shown. 

Prepared by Mr. Owen, 

1323 r. A longitudinal section of the ^min nf a Squirrel (Seiums vu/gariSf 
Linn.), showing the completi? covering ot itic optic lobes by the increased 
development of the cerebral and cerebeUic maasen. The corpus cal- 
loeam b aJao here aeen of greater extent s but the hemispheret in ihb aa 
moat of the small Rodeniia are devoid of convolndona. 

1328 6. The braio of an Agouti {DasyftnelM jtgmitA% Iixio.). In this Rodent 
the sotface of each hemisphere is increased by a single longitudinal con- 
volution, wbitb runs pnrallel with the mesial fis-iure. The cerebellum 
is slightly sepamted from the cerebrum to show the large tsize of the bi- 
geminal bodies or optic lobes as compared with the higher Mammalb. 

Vttpared by Mr»Owtm» 

1994. The hmm of a Tiger {Felis Tigris, Linn.). The pia mater haa been re- 
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mofed from ^ medulla oblongata, showing tbe tfantvene tmet of mo- 
dullary matter posieriorto the litber annolare, calkd eorput tr^Mmdnmi 
thie » traversed by. die cotpora pyiamidalta. The development of the 

cerebrnm is such as not only to cover the optic lobes or bitreiiiinal bodies, 
but iilfo fhr anterior half of the cerebellum itsflf ; and the surfaee of the 
cerebrum is augmented by couvoliitions, of which one is analogoue^ to the 
tingle oonvolntion in the Agouti, and estende paratlel with the fiisnre 
dividing the heioitpheres ; a lecond mnt panUd with and external to the 
preceding: a transverse one proceeding from the mesial Basure marks off 
what may be regarded as the anterior lobes, which, together with the 
lateral regions of the hemispheres, are traversed by other%nfmctnositi«s. 

1325. The brain of a Lion 'Fefis Leo, Lis.v.). This closely rrsemfakft the pi»> 
ceding in general form and diaposition of the convolutions. 

1«)26. The brain and part of the spiniil chord of a voung Liou, with the vessels 
of the pia mater minutely iujccted. The left lateral ventricle is exposed, 
showing the pes hippocampi and the choraid plexus. The fourth ventride 
is also hiid open, and 'eontatns a similar plezns of minute arteries. Bristles 
are inserted into the hollow olfactory and the optic nerves, and black 
threads are tied round the origins of the remaining cerebral nerve* of the 
right side. A small quill is placed in the infundibulum ; but the pituitary 
gland, which may be seen in both the preceding specimens, is here re- 
moved* The onion of the vertebral arteries to form ^ butitar srtery, 
the great length of ihat vessd, and its division to join with the interaal 
csrotids in the formatiott of the drcie of Witti^ are well disphyed. 

1390 A. A portion of the basis of the brain <rf a lion, prepared to show the form 

and relative proportions of the bigeminal bodies or OpttC tubercles ; of 

these, the posterior, though smaller in longittidinal diameter, are broader 
and rise above the level of the anterior pair. Prepared by Mr. Owen. 

1326 B. A sitriilar dissection of the brain of a Ruminant animal, showing the 
posterior bodies or testes, of eiiual size with the preceding, bnt the nmcrtor 
ones or nates of nearly double the size of thoi»e of the carnivorous animal. 
The size of the entire hiain was alHce in both spedmens. 

Prqfoni ^ Mr,0»m. 
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1897. The bnin of b Shiep iiijeecad. This dispbyt » gmter number of con- 
notations than in the CamiTOra, and they converge from behind for- 
wards towards the iMmisplifiiic fiasore instead of nmning parallel there- 
with. 

The ulfuctory nerves, as in the Carnivora, are hollow, and rise prin- 
cipally from the pMMnineat inferioir apes of the h iea i is|t l t e re. The other 
cefebtu ncrres Me indicated by fakek btisdee. 

1828. The brain of an Oz (ifor TWiv, Likn.) tojected, and the pia mater re- 
moved from die Idk hemisphere to Aaw the convolaiions, which eve more 
nmnerotts and wavy than in tbe she^ 

1380. The hwin of a Horse (£fituf CMb», Low.). Tlieeonvolntioas are still 

more nwnerous and complicated in this species tlian in the preceding. 
The foUovrinj^ is the original description of this specimen: " Brain of a 
Horse; wliich is oblong, in which the anterior and jniddle lolios arc not so 
well marked as the human ; the medulla oblongata is wore in the direction 
of the whole brain, and tiiorefore the whole under surfeoe is flattened ; the 
oerebellum is not so immediately nnder the posterior lobes, but projects 
further badK,whieh is owing to the direction of the medulla spinalis. 
The olfactory ner^'cs are vrry large, especially at their insertion, and ase 
hollow, which cavitv is a continuation of the latcnd ventricle." 

1330. The brain of an A^s [Erjutts ^siaus. Linn.), in which a section has been 
removed from the left hemisphere, exposing the protuberance in the 
inferior horn of the laterui ventricle termed ' hippocampus major ; also 
the ' corpns fimbriatnm*, a part of die corpus striatum, the foman, and 
the meduUary lamina, or septum Inddoro, connecting die fornix with die 
great commissure above, or ' corpus caDosnm*: all these parts are peculiar 
to the brains in Mammalia, but not common to all of the class. A portion 
of the ]cft lobe of the cerebellum has also been taken away, s}iowing the 
ramihcations of the crus ccrebelli, and the granular suUuuce which 
closes the fourth ventricle posteriorly. 

1331. The brain of a young Elephant {Elephas Aaiaticus). The absolute size 
of die oi^an in this species exceeds that of man. But the proportion 
whidi die ceicbmm bears to die test of the biatn, and espeeially that 
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part of liemitpliBie vbidi fonnt the roof and lukt of ibektenl von 

tricle, 18 much less. 

The heini»pli<>rps nrr hroad aud short, with a considt-riiMr Hi'volopment 
of the natiform protuberance. The convoiutions are compurativ^lj small 
and ntuDeroiM. A ktenl icctkm Ihw becD lemoveil from the kft lieini* 
•pliere, wlueh ilwws tliat anfrMtnonlieo aie ako deep, eitei i iKiig in 
lome cMM mom than two tiutd* of an inch into die nibitance of the 
bnun. The hippocampus is comparativeljr smaller than in thr A%<^, and 
the corpus striatum larircr. The ventricle is seen to \yp contin irt! into 
the olfactory bulb. The cerebellum ii>ofcoDSiiderable width, aud it^ sur- 
&ce> as shown by the lateral section, is increased by numerous and com- 
pleK anfractnoHtiei. Tlia tnbw annahve eomapondt ni tise to the de- 
Tdopment of the lateial lobes of the oerebdluai. The ooipoim cdivaiia 
«te fcnwrkaUy prominent. 

The origins of all the ccrrhral nprvp? arc shown, amonsj which the 
ol&ctory nerves and the fifth pair, which supplies the probosci.i, arc re- 
markable for their prodigious size ; whilst the optic nerves, and those 
nhich supply the mofclet of the eje, aie a* icmaricible for their aanll 
ilse. The pta mater i« left on widi die vesacls at the baae of the bnin. 
A briatle it |ilaoed in the infundibolum. 

I38i2. The twatik, vidi part of the epinal chord, of • 7<Muig Poipcaee, aooo after 
deadi {Phocana communis, Cuvier), minutely injected. This brain »- 
semhtes that of the Elephant in the great lateral de\ elopnuiu of the cere- 
brum and cerebellum, but thcjr are relatiwiy larger in proportion to the 
spiual chord, aud the cerebral convolutions are much more numeroua. 
Theee are al«o leen to he of caoMdenble depdi in the section of die left 
hemiqiheie. In the Tentride, vhicb is laid open on the side, is seen the 
plexus choroides, which is of a pcci^ar stmctare, bdng tmnsvemdj 
folded like the branchise of a bivalve. 

Black threads arc tied roimd the cerebral Der%-cs, of which the optic 
are in this species the first pair, the olfactory nerves b^ing wholly dc- 
lident The duck membranes of the spinal diord ors laid open to show 
die oigans of the ccnical nerwes, wfaidi, from the shortness of the neck 
of die Potpesse, rise dote together. 
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1383. The entire hmin of a fuUgrown Porpesse, showing its remarkable size 

and for Ml. Hid the absence of the olfactory nerves. 

1334. The plexus choroidea of the Porpessc, showing the close-set transverse 

folds of the membrane upon which the vessels arc distributed. 

1335. A portion of the brain of a Piked \V hale {Baicaia Boops, Linn.), ' show- 
ing E fibrou twctUN** 

1336. A similar specimen. 

133/. Tlie pUjeus choroidea of the same Whale, showing the union of the two 
plaoNif nd dia daGcfttsly pfinttd tnd finbriMted mmbniM DpoD wl^ch 
the vctids lamHy. 

*Tlie MM of the brain differs much in the different gowra of tlie Whale- 
tribe, and likewise in the different proportion it bears to tlie hulk of the 
animal. In the Porpesse, I beUeyei> il is largestj and perhaps in that respect 
comes nearest to the Human. 

«( Thm MS0 «f the cerdidhiiB in proportion to that nf d» catabtum it 
•nnlkff b the Huiumi anhj^ dian in any aninnl widi vfaich I am ao- 
qtMialed. fa many <)Qa4lnipeda,aa die Hoim^ Cow, &c.,tibe disproportion 
in size between cerebellum and cerebrum is not gfca^ and in dlis tlibe 
it is still IcHM. yet not so small as in the bird, &c. 

" The whole brum in this triiie is compact, the anterior part of the 
cerebrum not projecting to far forwards as iu either the Quadruped or in 
Ac Human anbject i neither ia the mednlb obloiipta w> prontnent, but 
Art, lying in a kind of hollow made bj Ae two lobee of the oambdlnni. 

*' The bnitt ia OOOaposed of cortical and medullary Bubstance^ my 
distinctly marked; the cortical being, in colour, like the tubular substance 
of a kidney; the mffl'illary, very white. These substances are ncarlv in 
the same proportion as m the Human bnuu. The two lateral ventricles 
an large, and in those that ham olfiwtoiy nema an not cotttinnad into 
diem aa in many Qaadtvpedii not do diey wind ao mncb oatimidt aa in 
the Human anbjeet^ but pam doae round die poatenor cnda of the didami 
nerroram opticorvm. The thalami themaehres are large ; the corpora 
striata small ; the crura of the fornix are continued along the windings 
of the ventricles, moch as in the Human lubiect. The plexus choroidea 
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is attached to a strong membrane, which covers the thalami nervoram 
opticorum, and pns^c8 thfoagbtbe whole oome of ^voitride aucb as 
in the Human KutijLct. 

'* Hie anlntuice of Hat hnm is more visiUy fibroos dum I ever saw it 
in tuf oAer aiiiiiial» fibni paniag from ib/t wntridea, aa from a 
ceiitie> to iht drtsBmtmhe^ vhibh tbnm teftwn n abo coMiBoed 
^iroagh the cortical rabttanca. The whole bcain in the Fflted 'Whale 
weijrVic'd four pounds ton ntmcs. 

" The nerves going out from the braiu, I believe, arc similar to those 
of the Quadruped, except in the want of the ol&ctory nerves in the genus 
of die FOrpoiBe.* JSWnftr, <m fFMtf, PML TVmu. 1787, p. 493. 

1338. The brain of a Babuun {Papio Mormon^ Cuv.). The cerebral hemi- 
apheica are of greater propoirliottata aiae than in any of die pteeediog 
apedmen t , and they are developed so ftr baelnvafds as to cover die eere- 
bcUom. The posterior lobes exhibit aafractoosities diaiactetisde'of the 
bnuB in the higher Simi^, as the fiaboons and Orange. 

1S88 A. The brain of a Chiiiipana«! {Sinda 2Vqf&^«», Linn.). This brain, in 

the reUtive proportions of the different parts and the disposition of the 
convolutions, especially those of the posterior lobes, ajiproaches nearest to 
the Human brain. It differs chieilj in the flatness of the hemispheres, 
hi the comparative ahortnesi of dw poaterior, and in the nanovnew of 
die anterior lobes. Fmmkd W, E. Lmek, MJ>, FMS, 

ISMi The brain of a Kunan Femak, ooveied by dievasenlar and teMos inveet- 
ing membtanes. Here the cerebral hemispbens attend backwards be- 
yond die cerebeUnm, and didr magnttode at compared with that part, 

and especially with the nerves given off from the brain, and vidi the spinal 
chord, for exceeds that of any other animaL The weight of this bcain is 

two pounds two ounces. 

1840. Tlic nicdisllH oblongata of the Human subject, with the metnbraTips care- 
fully removed to show the fibrous texture of the difi'ercnt parts, and the 
direction of the superficial layer of fibres. 

1341. A siimlar prq>arati<»^ showing the decussation of the anterior pyramids. 



Digrtized by Google 



95 



and nlso a variety in tlie course of some transverse fibres trilich CIQM 
over the surface of the corpora oUvaria aad pyrMnidalia. 

B. MSatBRdSES OF fBM BMADi. 
ft* Pt^ MiBtltT* 

" The braiD in all animals is covered bj a membrane or meiubrauea ; 
but dieie difer voy much n difleinit orden of imiimilii. In ibe inferior 
daneSitodi m Ac Sndl ud Intecta, the bmiii n coveied by a stroiiig 
wUlecooti In the higher classes the brain is inclosed in a pretty toUd 
cavity, and there -n c find tlic immediate coming of the bmin to be n veiy 

thin trantparent nieinbrnnr. 

** Tliiii mcuibmuc would appear to answer two purposes in the ceco- 
nomy of die btun in eonie niMnnb, while it wrald eeen to bm only 
one oflice in odien. 

** 1a die fint it would appear to mvo ii n imooth extennl covering for 
'esy motion that the brain might have upon the dura mater, and also to 
attach itself to the dura aiater in some parts to confine that ruotion *. 
Its interoal surface is much more irregular, answering to all the in- 
equalitiet of the extanal sur&ee of ih» bnin; so that ever]r part of the 
MKboe of dw limb night be covered by tbie aenbiaae. Tbe bMqailU 
tiee eie niore in dioflc annab vfaidi have b»ge bmiae. 

" The second use for the pia mater would appear to be a conductor of 
the blood-vessels to aud froui the substance of the brain. The larger 
vessels ramiff upon it and divide into the smaller, and thrn these dip into 
the substance itself." llualtnan maitu-^icnpl Calalogtiv, 

1342. A portion of the vascular covering, or pia mater, of the brain of a Goose 
{j^mr pahiHiit, Bniason). Tbe internal aniftoe of die membrane is 
smooth and eqnaUe like tbe eztemal, ooitsaponding to tbe smooth on- 
coDVobiledanifeca of die brain vbicb it invcsta. Tbe vessels an iiyeoted* 
showing dicur tsmiBcadona npon die m e u i b rane* 

* Tbeae propenie* should be icfetred to th« niMtsi Isfsr ef tiia Mrimniil w amig m t, ti wbidi 

Mr. Hunter teemt here to be ^leaking. 

vS 
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K48. A portion of thv aHAerf liith tbe arachnoid or seroas memfaftne mA- 
hering to it, from one of thf cerebral In inisjiliorL'^ of the Hnman iTrnfn. 
The pin mnfcr send? off from its iuutr burfa*'-' -i scrtrsi of iluplicatiin.s 
which pttss between the convolutions of the brain, and support the vessels 
in their progreM to dte flacpa toflaces. The tOIobs chaneter of the 
nenbiMe ie peodiiecd hy the mionte and emptf .m»eb« wbaA, ed- 
h^rim^ to iSm im flnl«r«.hne been torn from die ceffcbral wbetaace. Tlie 
arachnoid membrane ia extended smoothly over the external surface 
of th(' pia mater, wirhrniT hr-iniT rontiniTcd with it into the anfracTiio- 
sities of the hemispheres. Auuiher layer oi arucLaoid membrane is 
reflected over the opposite surface of the dura mater, and the aeroua 
ph«hlion between the two hijen lutnricatci ^cmimd fcdUtatee the no- 
tioiis of the.bnia iipooibe elaill and dqn mater. Ihne motioiM arc 
>f two kinds, one aynduronoos with jdie|Nilie, the other wi& die actioni 
. of leapiratioit. 

<i, Uura Muier. 

" This iiiL'iiiI)raiic is not to he fonnd in al! animtil?, but only in those 
■whose braiua are iiiclosfil m hom-r ; ihosf laiiinals whosp brains nre in- 
closed in cartilages can hardly be said to have this membrane, such as 
iome Fighea: in other aiumab whoae binioe are indowd m eoft parta, 
na Sbailib, the hnin haa no aodb coffering*: dierefoie> how ftr diia mem- 
hcane is to be considered as a covering for die brain, or as a liningfor 
the bone, is not dear; for all bones have coveriogs of this kind, and 
. therrfnn it may he coTisidcrcd iiu-rely a« a ooverinir to thusc part^. Cut 
, as it i» here much thicker, and scuds in fold* (ot visibly utiu i purposes 
. than a liaii^g for the skull, it may with propriety be considered as 

aiitwetlBghodi parpc^cs.. In brains that are large we find it insinnating 

, -.Hsjllf be^neeadie diflerent divisions by folds called ' inrooesses', most pro- 
hMy for the bettor support of this viscns, and in order to lessen lateral 

* Tbf strong white coRt which Mr. Hunter spedn flf ai iinistiiif tlw Imm of the SniiL Ae> is 
ngudcd bjr Cvcfku m aoalogoas to the dnra mater. 
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preasare inwards, especially where, from the prolectinn of the henti, it 
must have considerable motion." HtuKerum niu.'iiisrrlpt Catalogite. 

1344. The dura mater, or fibrous covering of the brain, and the udhercnt hiycr of 
arachnoid membraoe, reiuovcdfrom the superior surface of the hemispheres 
of the Homan Bnin. Fromtbeniddle of AeiniMriiiilkoBbcoDtitkiied 
tba * fiddfonn praoeM*, which'tqiantes the two hemispheres. The ter- 
minetton of the bngitmliiul tenons sinni* aiid die CMnmencement of 
the two lateral ainiues are shown at the posterior part of the fslx. A 
bristle \n inserted into a vein nf tlic dura mater. Hie erteriea of the 
dura inatrr i»rc socu filled wuli uijcction. 

1346. A portion ol tin upper purt of tlie Human dura umtcr. showinL'^ iln nnri^tt 
of its glistcnmg hbres, with the loagitudiual sinus laid open tu ^how the 
' glanddtt Acdikni.* The two kjers of uembiaae oomposiag the dum 
mater have heen sepamtedf and a portion of the exterior hjcr la removed 
from one side. 

1848. A pertian of the dam mater of an Elaphaiit (£lpAat Mttdaut Blum.), 
showing the termination of the falx, and the commeaoemeat of the ten- 
torium or proci>^>» -separates the cerebram from the ccrebellnni 
The two bbrous layers of the dura mater are separated by a softpr r( llul ir 
substance in which the vessels ramify. It may be observed tUat tiie thick- 
nemof Ihe dm* matar is in proportioB to ^ sise of liw drall and of die 
entire annnl, bat not to the rise of the hraia, iriiieh does not nmdi ex- 
ceed that of the Human bnin. 

1848 A. A portion of tiie cmiiim of a Dog (C hair /umSait, var. Awwafir), 

showing the processes of the dura mater called the ' fafac* and'tenfofi* 
una*. A portion of the dura mater is reflected from the latter part, show- 
ing the bony plate which is extended bctwiLU iIjc layers of the fibrous 
membrane of the tentorium. Tliis structure obtuius iu most of the Car- 
oivon. IVfgMrerfdy jMK Owm, 
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C. 8TRUCWRB OF IVB BPINAL CmOiD. 

"Of the Medulla Spinalis. 

" The Medulla Spinalis is not common to all animals that liavc brains, 
but would appear to be peculiar to tboae only which have extensive ex- 
tenul parti, or tnch «• are fiur renMmd from die bnin. It k jdiMdiridi 
the heart wben that Tiacoi beoomet a little oompticKted, viz. when of two 
cavitiet. 

"It is evidently a continuation of the substance of the brain, and prin- 
npally of its medullary substance ; and as all that part of the brain which 
gives off nerves is medullary, for the same reason the medulla spinalis is 
obliged to be medullary externally, at it it giving off oenret Uirougbovt 
its whole length. 

** It ii pidpy in hi eooueteno^aldioii^ not ao nnidi lo ai the bnin: 
it would appear to ha OQBtained in cdb, or that tiiere is a tender net- 
work of fibre<« !nt(*rwoven, althou^ it It A aobataBoe aooMwhat firmer in 
consistence ili iti ihc brain itself. 

" Although It IS a continuation of the brain, aud sccius lo answer the 
■ame purpose, yet it does not keep the atme proportioma with feipect to 
iiie of biain, and aiaa and kind of aniauL Itcatfaerbearaakind of in^ 
vene propwtwn. In the most perfect animals it is in general smallest 
in proportion to the size of the animal ; in them too it is rather smallest 
where the brain is largest { ao far it i« taking on a circuourtaoce belong* 
iag to the nerres. 

**The medidla must have cooaiderable influence upon die nerres aomo- 
triiat indq^endent of bnin, or die thqf might all have ariaen from 
die bnin kaalf s what itiengdiena diia idea is the dmunatanee of Ae 
medulla being always thicker at thoae parti where it gives off the largest 
nerves, such aa In tile neck Ibr the upper cxtremi^, and in the loina for 
the lower. 

'* The medulla varies less than the brain. It may be divided into two 
kinda : the fint ia that belonging to die kaa petfcctdaiaea oP [vertebata] 
**aniniaUjaiid die aceond ohtaina in the moit perftct dam. Hie ptineiple 
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upon which this division made is tiic difference in the icriuination of 
the medulla spinalis. lu tiic hint it in continued witli the vertebne to the 

end of die tail (in tiuMe aaimak wliteli have one) ; in tbe teeond, or 
dioie of the move perfect daet, it terminates in die loinB. 
" As the mednltery rabetanoe in this class, thereforei ends .in the loins, 

hcforc the going otit of the ncn'rs to tlic lower extremities, the nerves 
arc obliged to rise higher in the back than they otherwise might do. These 
nerves are still obliged to go on in the course of the spine to pass oat of 
die btnral hda t arisbg wimSkt to die haws of a hom*s tail torn Ae 
tail itself, whence di^ have been caDed CMidi tgtdna, 

** Tbe second dass of mednUae ^inaha I shall divide into two kinds ; the 
first of which is where the nerves of the cauda eqiiiiui are iodosed in the 
dura mater in their passaj^e towards the outlets, and the second is where 
they pass immediately through the covering or dura mater, and afterwards 
pass down to their respective outlets. To this division might be added 
a dilrdj viz. where the eanda eqoiiia m some degree partakes of bodi. 
Of die first Icind we have example* In the Hmnan Subject the Mon- 
key; of the second, in tbe Porpesset and die mbted oocus in the Ele- 
phant, the Lion, and perhaps most fjnndnipeds. 

*' In our hrat division, the medulla, in the more imperfect animals, is 
continued into the sacrum, and even into the tail, becoming pretty regu- 
hnlf smaller and smaller. This ngolat diminntion of siie is owbg most 
probably to some of these animsia having no extremities»as in Fish, and 
to their being but very small In Others, as in some of the Ampliibia, and 
the tail being thick at its origin ; so that the parts that are to be supplied 
with ner\'es arc pretty uniformly the same, and therefore the medulla 
gives off nerves through its whole course, which go out of the bolea in 
the spine almost immsdiately: however, it may be observ ed dmt diey 
pam more obUqndy downwards near the tail than nearer to die neck or 
head. 

** In the Fowl the medulla is continued dn to the tail, and gives off the 

nerves as ahove described ; but it nnderjroes a swelling in the loins, where 
the nerves of the legs arise, and also a swelling where the nerves of the 
wings are given off." Huntaian maiutaeript CtUalogut. 
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1347. A scotion of dw head md Tcrlebral cobunn of a Skate (JIne BaHf, 

Lnm.), in which the wbiole of the cerebfO-ipinuI axis of the nervous sy- 
stem is laid bare by the removal of the posterior parietes of the cranial 
and spinal cavities. The medulla spinalis is continued, regularly decreas- 
ing in size, to the caudal uod of the vertebral column, giving oiT the 
nerves in pairs very dose together. Tboae which supply the great pec- 
toral fin* may be leco tmoHrffng aa they paaa ontmurdi : InIow theie 
die nervea |>att obliqnelj hadtwanb to die mteiapaoea of tbe vertebf^ 
by which ihej eicqM^ and their come la longer and more oblique in the 
vcrtf ltral oRnal in proportion at they come off nearer to the tenainatioB 

of the chord. 

Tlie parts have been fmeiy injected. 

1347 A. A section of the vertebral column, with the spinal chord and its mem- 
branes, of the Basking Shark {S«/aekg maatma, Cuvica). The canal of 
die apinal colmnn la fined with m dun fibrona mernhnn^ which doady 
adhere* to die cartilage^ and mnat be leguded «a amlogoitt to a dmm 
mater. The contained chord is much smaller than the canal, and the 
interspace is filled up with a loose cellular arachnoid ttMOe and a net- 
work of large vessels. The parts have been injected. 

Prepared In/ Mr. C^t. 

1347 B. A portion ol the spinal chord of tbe same Shark. 

8. Jn HeptUcs. 

1348. A section of the anterior part of a young Crocodile, with the cranium and 
vertehral canal laid open, exposing the brain and commencement of 
the spmal chord. These parts are here seen to be invested by a strong 
fihtoua external nMinbkaiie or diin mtter, idiidi it partly removed. Tbe 
more inuneiBately inveating naenhr membnuie it njeeted. 

The brain is presenm^ to show ila mnll aiie m pMpordon to dw 
meduDn iqpinalia. The convex ineiiiiMraiui tympani and ita owleiil— i, be 
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columella, extending across the tympanic cavity, arr exposed on the right 
side. 

1349. " The medulla spinaliti ot u Crocodile. In this animal, us io the Fish, 
tlieTe i* litfl« Ywxktji" t. e. the spind ciofil gndanXtj decKues temmA 
the tail, without manifctting thote putial cnkigeiiieiita vbich cfanmo- 
teriaa the chord in «iitiinl* that have mll-defeloped extremitiei, reqwring 
m Uurge rapply of uenroot micrgy. 

1350. A sectioQ of the spinal chord of a Turtle {Chtlonia Mydm», BMNeti.}> show- 
ing its unifunii diameter, the distances at which the nema are given off, 

aud its close investment by the dura mater. 

1861. ITie medulla spinalis appanntK' of some large Reptile, showing the gf*- 
dua.1 diminution of the chord to its caudal extremity. 

9. in BMb. 

1352. A section of the cervical portion of the spinal chord of aii Ostrirh i^Struthio 
Camelus, Linn.). The thick dura mater la turned down from its anterior 
•ntfaice, ehowing the double roots of n pur of the ijnnal nervee, jtut above 
the line of reflecdoii : all the membiaiiee ave itnppcd off frooi the pos« 
tenor or donal inrfaoe, ehowing the deep longitadinBl fimnre at diat 
part 

IWS. A imaller lection from the same region of the spinal chord. The dura 
tnater is removed, together with one of the posterior colnnins of tlie 
( liord. sliowina: the. depth of the posterior fissure. A bristle is passed 
through the fissure above this part, showing the canal, which is eontiuued 
from the fourth vrntride down the epinal chord. The ongina of a pair 
of cervical nervea are carefhtijr displayed. The poaterior roota are nine 
or ten in nnmber. ariaing from an estended aurface : the anterior roota, 
on the contrary, are only three or four in number, and the site of their 
origin is proportionally small. The huge ganglioM formed on the poa- 
terior roots are preserved. 

1364. A section of the dorsal portion of the spinal chord of an Ostrich, with its 

membranes partially removed. 
VOIn III. 0 
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1S5S. The sacral and caudal portions of the spinal cboril of an Ostridi, showing 
the enlargement which takes placo at the origins of the ncrvps of the 
posterior extremities, and the lateral separation of the posterior columns 
at that part, Ivaviug the interspace which is termed the ventricle of the 
chord, or the ' udiu rhomboidalia*. The foUowing ia Ae original ibacrip- 
tioii of ihis ptepaiation :— *■ The part of the medulla which lies in the 
loins and tail of an Ostrich. Tliat part which lies in the loins is consi- 
derably larger than thosL- which helnnj^rd to the neck and back ; and 
then it becomes pretty fast snialler to the tail. This swelling in the loins 
is owing, perhaps, to this bird having such large thighs and legs ; and 
when ve consider tlisc ^ Innl^ htanng sndi tmatl irings, must have the 
whole progresaive motion performed hy the and the legs are thei«» 
foie longer in proportion to the size of the bird than in birds in common, 
we nmst see why the medulla ought to be large at this part in this bird." 

1356. A portion of the sacral swelling and cMidal prolongation of the spinal 
chord of an Ostrich, with the membranes reflected, showing the origins 
of some of the sat ral nerves on the anterior surface, and the longitudinal 

lissurc routiuucd down the opposite side. 

laS". The attenuated caudal prolongation of the spinal chord of an Ostrich. 

1358. The brain and spinal chord of a Partridge {Perdue ru/oy Linn.) in situ, 
exposed by the removal of the posterior perietes of die yertebral column, 
showing the Inadiial and mcral cnUugemoits of the drard, and the ven- 
tricle in die latter. 

10. In jMammals. 

l«i&9. The cerebellum and spinal chord of a Porpesse ( Phortttm commmtx, Ci'%'.). 

" The dura mater is removed from about one half of the breadth of the 
' posterior surftce, through its whole length, to expose the medulla. It 
is not so loose as in the Human snbfect, hut indoses the medolla very 
tightly. It goes no litrther than to the lower end of the medullary sub- 
stance ; so that it does not inclose the cauda equina beyond that termi- 
nation, as in the Ilunian subject or Monkef. The nerves out of this 
sheath immediately, through the whole length of the medulla; so tliere 
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if no cmida equioa on the iuiide of tfio doim nutter, either ebove or hdow 
the termination nS the mediillarf aubrtanoe. Hie canda equina it there- 
fore on the outride of sbeath of the dura muter. It is not so large 
as in any of those foiamraals] which have four extremities, the hind legi 
in these requiring a consideiable number of nerru which the Porpeeee 
ka« DO occasion for." 

The oe rvicel enhugemeat of the raedolh, and the doie aggrcgatioa of 
the epinal oervea, in coneepondence vith the ehortness of the neck in 
diii aqoatic epeciea, b wotthf of notiee, ai alio the angk at which the 
nerves leave the spinal chord. The first dorsal nerves pass directly out> 
wank, the succeedint^' iirrvf* arc inclined more and more obliquely back- 
wards, until they are exuuded in the axis of the chord to form the cimda 
equina. The two root^ of each nerve are longer before they unite in 
proportion as tlieir come ii more oblique. The guuglions oo the pos- 
tciiiw roots are diatincdy shown. 

IMO. The epuMl medulla, or chord of a Porpeea^ injected. The dun mater 
hat been removed from the poaterior surface, showing the origina of the 
posterior roots of the spinal nenres» and the dose investment which the 
membrane formii for the chord. 

1361. The ccr\'ica1 portion of the spinal chord of a Dolphin {Delphinus Tursio, 
Fakr.), showing the origins of the eight cervie.il and first dorsal pairs of 
nerves. The dura umt<;r has been removed from the anterior siufoce, and 
split down and reflected from the posterior sorfiwe of the chord : upon the 
latter the arachnoid membrane has been preaerved entire, and a white 
bristle is pbced behind Ix. The poaterior fasciculi are the largest where 
they rise from the substance of the medulla ; the anterior ones come olT 
more irregularly, and unite into separate fasciculi. 

13C3. A transverse section of the dorsal portion of the spinal chord of the same 
Dolphin, inclnding the double origins of one pair of nerves, and showing 
the central canal and the three membrane* of the spinal chord. 

1363. A section of the spinal chord of the Piked Whale {Jialana BuQps^ Linn.), 
»kowing the double origins of the nerves. 

o9 
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1364. The termination of the spinal chord of the same Whale, from the posterior 
surface of which one half of the thick dura mater has heen removed, 
showing that it forms the same close investment for the chord as in the 
Porpesse, and that the long, separated roots of the terminal nerves, com- 
posing the Cauda equina, are exterior to the sheath of the dura mater. 

" The medulla spinalis is much smaller, in proportion to the size of the 
body, than in the human species, but still hears some proportion to the 
quantity of brain ; for in the Porpesse, where the brain is largest, the 
'j medulla spinalis is largest ; yet this did not hold good in the Spermaceti 
, ,,, Whale, the size of the medulla spinalis ap|)caring to be proportionally 
larger than the brain, which was small when compared to the size of the 
animal. It has a cortical part in the centre, and terminates about the 
twenty-fifth vertebra, beyond which is the cauda equina, the dura mater 
going no lower. The nerves which go off from the medulla spinalis are 
more uniform in size than in the quadruped, there being no such in- 
eciuality of parts, nor any extremities to be supplied, except the fins. 

"The medulla spinalis is more fibrous in its structure than in other 
** , animals ; and when an attempt is m.ide to break it longitudinally, it tears 
with a fibrous appearance, but transversely it breaks irregularly. 

" The dura mater lines the skull, and forms in some three processes, 
answerable to the divisions of the brain, as in the human subject ; but in 
' others, this is bone. Where it covers ths medulla spinalis, it differs from 
all the quadrupeds I am acquainted with, inclosing the medulla closely, 
and the nerves immediately pjissing out through it at the lower part, as 
they do at the upper, so that the cauda equina, as it forms, is on the out- 
side of the dura mater." Hunter, o7i JFhales, Phil. Trans. 1/87, p- 424. 

1363. " The lower part of the medulla spinalis of a Fawn (Cervus Uama, Linn.), 
with the dura mater turned off from one side, to show the origins of the 
nerves arising from the medulla, and that the cauda equina is formed by 
the nerves after they have passed through the dura mater, as in the Por- 
pesse : but here it may be observed, that after they have perforated the 
^, . dura mater they do not run so obliquely down«'ards, and therefore the 
cauda is not so perfect." 



It ibowi abo die enkigeineiit of nudidlB at tfw Inmbur repon, 
vlwR the nerves of the hinder extremities are gifVQ 00* : and dis idlec- 
tion of the arachnoid from the pia to the dara mater at the tBtenpaoea of 
the merrea, forming the ' ligamentum denticulatum*. 

1366. A tramversc sortion of tlu^ boginnin» of the spinal chord ef ;iti Elephant 
{Miephas ylsiaticus, Blum.), it was put np " to show that there were two 
cjlindrical portions of cineritious substance passing down the substance 
of the mednHaiy." 

A ftint tmco of the chieritioiia anbatancea may atiH be petoaive^ bat 
die eoloor haa been abnoat efBioed by long macention. 

1M7< A aiinilar apedmetk. 

1868. The lemaining pait of the carrkal inth the eommeiieeinent of the con- 
tracted dorsal portion of the spinal chord of the same Elephant. The 
dura rnatcr is re fleeted from the dorsal surface, showing thi- loo«c arach- 
noid tissue whieh > iiih cts it to the pia niater; also the large size of the 
fasciculi couipOi>iug the posterior roots of the spinal nerves, and their 
mode of origin. 

1969. A portion of the apind chord from the badL of an Elephant, with the 
dwa mater removed from both die anterior and poaterior amfiwea, ao 
aa to diaplay the chatacteriattc modea of origio of the two aeriea of iooti» 

irilich arc very conspicuous in this large specimen. The posterior roota 
come off" abruptly in a few, large, and distinct fasciciili ; the anterior roots 
take their origin from a more extended snrface of the spinal chord, and 
arc numerous and small, converging and uniting to form several fasciculi 
before they finally paaa through die dnra mater. The reflection of die 
amchnoid tunic upon the aidea of the chord in the bterapacea of the 
nerves is also well displayed. Thia delicate membrane is atrangdiened 
along its free margin by a true ligamentous substance, whieh passes to the 
points of attacbmeat to the dora mater in the luual crenate or deaticnlate 
manner. 

1870. The reuiatadcr of the spinal chord of the same Elephant, including the 
commencement of the cauda equina. The dura mater is reflected from the 
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aataior part of tbe cSmmnI, dboimig tint it Mummnds tbtit|Mttlew do«dy 
tfau in di« Cetacea, and that the roota of dia Mtvaa have tkavefoie a 
logger conne wkhia the fibrous sheatii. 

1971 • A section of the lumbar pottioB of Ae mcdalla spinalis of another Ele- 
phant. The dura mater is removed from both the anterior and posterior 
surfaces, showing; the donhlp orif^ns of the uervcs, and their extent 
within the fibrous sheath. The specimen is suspended by the thick liga- 
mwitnm denticiilatiun. A anall portion of the pia noatar ia veflecled trom 
tbe anteHor anrboe of die diord^ ahoiriiig die pcoceaa extended from its 
intenialsiirfiMw into the anterior longitudinal fissure of the chord. The 
corresponding process at the opposite side is ston in its place iu the 
deeper posterior longitudinn! fissure. A portion of the anterior cohimn* 
of the chord arc removed from the lower part of the preparation, show- 
ing the fibrils of the anterior roots pusing a litde way into the fubataaoe 
of the chord. A portion of bristle iapbcedbdiiad these fibrils. 

This beantifid prepantion wdl innstratea llie anatomy of the apinal 
chorda 

)S72. The termination of the spinal chord, with part of the cauda eqninaf of the 

same Elephant. The obliijue section shows the (le]nh of the posterior 
longitudiniil fissure. The thickncM" ;mtl strength of the dura mater and 
lienmentiuu cU nticulutum are also well displayed in this preparation. 

J37^- Tlic termination of the spinal chord, with the caudu eipiina, injected, of a 
Liun {feUs Leo, Linn.). The dura water is reflected from the posterior 
auffiu:^ ahoving that it invests tiie chord closely at the upper par^ bat 
gradnaUy recedes from it towards the canda equina, inclosing there a 
considerable portion of the elongated roots of the last spinal nerves. 

IS74. Tbolombar and sacral portions of the spinal chord, with the cauda eqahMy 

injected, of a young Lion ; the data mater is removed from the posterior 

part, showing the orii:ins of the ncr^'cs■, and that the cauda e«juina is com- 
pn«.ed partly of the nerves before they p-i^s through the dura mater, and 
, partly after. The spinal chord presents m this preparation a scries of 
eolaigemeiits conesponding to the origins of the nenres. 
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1^5. " Is part of the brain, and the whole itieduUa spinalis of a common Mon« 
kej. The dara mater is in part removed from the front part, and exposes 
tlw canda equina, vhich it indiMed m flMt menibniie. Tbeic k littk or 
no diffisiciiee bctneen tfaeie pucU in thb Mtimol and th« lnunui anlgect, 
only that the dura mater ia not «o large In proportioa to die aiie of the 
medulla." 

The enlargements of the rbord corresponding to the origins of the 

nerves of the upper and lower cxtremitict are well shown in this spc> 
« 

dinen* 

1 376. " la nearly the whole length of the medulla spinalia, with the cauda equina, 
of the Human Subject. The dum mater ia in part removed to altov the 
medollA and die going om of the nervea tbrongh Aat membmne." 

The cervical and lumbar enlargements of the spinal chord, the double 
Orij;inh of the spinal nerves, the diffcrenre In rhcir mode of origin, the 
increasing obli(|uity of their course as they arise lower down the chord, 
and the ganglions formed on the posterior roots after they have passed 
diroQgb the dnra mater, are all dearly thown in this preparatiott. The 
loose inveatment of the aradinoid membnuie ia abo wdt diapbyed. 

1S77> "la the termination of the mednlk ^inalh villi the nerrea cut off which 
formed the canda equina, exoepting the laat imtvc, whidi ariaea from llie 

very termination of the medulla. It sbowa tibat the medulla is lengthened 
otit in the form of a nerve, and, as it were, continued into the last nerve.** 

1378' The tenuination of the spinal chord, with the cauda equina of the Human 
subject ; the in rves of the cauda ffjcina are nnravcUcd, giving it Still 

more the characteristic appearance wiience its uume is derived. 

1378 A. The lower moiety of the !>pinal chord and cauda equina, with the cor- 
responding vertebrifi of an Infant. The anterior and posterior purietcs 
of the vertebral cofamm and the dnn mater have been removed, ahowing 
boir compaiativdy loosely the chord ia invested by the latter nembmne^ 
and the extent of the canda equina contained in ita sbeath. 

Miu» Httmide. 
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D. STRLXTfRK AND COURSE OF THE NERVES. 

" The nerves ure supposed to be continuationft of the braii^ erea Ip 
their very extremities ; but, u thu cuioot be d«iiiaiitix«lcd wImIj fimn 
the oemt dteimclm (althongli tone uppeer to iaaar tbii opinion), we 
mnit conine ouiMbee to reeeoninf ftom dune eppeennoee, and from 

the actions of the nerves in the aninil macbiae. 

"The optic nerve is the only one that appears to be a continuation of 
the brain ; before it reaches the eye it loses a good deal of this appear- 
ance, but seems to acquire it again in tbe eye, vbere it it to receive the 
inpieuioo. The other nerves are moit undonbtcdly pnlpy at ^ir oii- 
gine, and become lese andleee ao to liheir e»t from tbe eknlltiriien dief 
appear tO bo •! Stm as they are anywhere in the body. 

" The ner%'e8 are whitish cords passing from the brain and medulla 
spinnlis to all known parts of the bodv. They appear to be bundles made 
up of smaller bundles, and these made up of others still smaller, so that 
the supposed single nerve baa not jet been teen. 

'■Hie nerree are ngaiadf die aame in every bo^ i there are no va- 
rieties of Mtoation, division, &C.* 

"In many animals they have ?wpllinj;^s upon them of different sizes 
and sha])cs, called ganglions ; what these are is not vet known, but what- 
ever they be, they are constant and regular. That the ganglions keep 



the atme regularity as tbe nerves, i« a dicamBtaMv very aecesaavy to be 
known tot tbe pbynoloigy. 
"These ganglions are not so laige in tbe Hone as thi y are in tbe 



1S7A* Portions of two of the intercostal nerves of the Human subject, injected 
to show the vascularity of the neurilema, and unravelled at tbe lower 
part tu show their component bundles. 

1379 Two ponion"? of the phrenic nerves of a Hor*>c. One of these portions 
is shortened by the nervoiu fibres being thrown into serpentine folds; it 

* i. B» compared irith the artcric! or vcm« : the rnrirtk•^^ , 1n'v, i ver, ia tlitdbfliOB udoi^^lli of 
tbe nervet which have been noted are few ui<i ut little impm'liuu.'c. 
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was removed inimcdiatcly after the har'-i' was knocked down, and after a 
period of twenty-four hours was iLi>!>ec-tcU to expose the state of the 
fibres. The other portion wm removed from another horse which had 
died a naftnnl dntb, and thorn dw condition of the nerve in its natural 
or elongated state. Both portions were of tlw same length when fint 
removed; the cause and nature of the contraction of tlic shorter portion 
is disputed. Some Physiologists consider it to be the effect of the elas- 
tidtj of the cellular texture of the nerve ; others again, and amongst 
Acse the Physiologist by irhoee direction the present specimens were 
prepared, attribnte it to a contractile power in the nervoos fibre itself. 
See Home *'0n the Irritability of Ncrveay" PhU. Trans. 1801, Part I. 
Plate I. Prqwred Mr,C^. 

13M. Thetarnmationof the optic nervCbviAdia lelina of the linnMBral^^ 

13BI. One of the semilunar gangUons of the Hnnan subject, injected and dis- 
secttd, $)howing the divergence of the nervons fibrils in the p-t v ?nh- 
staiite of the ganglion, whence they are supposed to derive additional 
fibrilh, and where they may prohablv enter into new eoiiibiuatious. 

1382. One of the Human seuniunar gaogiiuuii luidissected, showing its large 
siie. 

13BS. One of the comqpondii^ Mnnfaaiar ganglions of a Hbtse, to show the 
dilfeience in their absolnte and idative size. 

1894. A Ifoehctel (ABomler e csai fa ai , Ctnr.), diiieeted,.to show die oowrte of 
the nerve forming the third division of Han par vagnm^ or eighth pur of 
nerves. Each of these divisions is continued parallel with the lateral line 
of mncoQs ducts through the whole kngth of the body, and hence they 

are termed the 'lateral nerves'. 

1385. The head of au Eel {^ingttilh lon^rostris, Cuv.), in which the com- 
mcnc^iincnt of the lateral uervc, which is of Urge size, is shown on the 
right side. Hie bnndiioitegel membrane and ita supporting rays, eleven 
in nimkber, are ^splayed on tim opposite side. 
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Sdhditision VIIL 

ORGANS OF SENSE. 

** General Observations on th« Senses. 

"The Nerves, railed the orgiuis of sense, coiue immediately from the 
brain : how for they arc to be considered as organs of sense, or only con- 
ductors of impflcsaiona, and the aensation being only in the brain, form- 
ing die nund^ it not to the pment purpoie. 

** Whan leetDiing 19011 the nervei, ira ihoved diec they iveie tlie oirgUM 
employed in sensation simply, so that a simple nerve conveys the im- 
pression. But there arc modes of impression which a single nerve is 
incapable of receiving, thertlorc u peculiarity of structure of other parts, 
besides nerves, is necessary to give the disposition for receiving a pecu- 
Vmritj of impieiMOo^ end to incMtae dw power of dme diSnent modes 
of UBpieeiion: enches die tongue to distingniili a qoali^ dint oonld not 
be made sensible to the akin i the nose to give in some degree the tmte 
of bodies in a state of vapour ; the car to give the vibration of air or 
Other bodies ; and the eye for light. All of which circumstances could 
havdly have been made sensible to the mind without sncfa stmetnies of 
porta. 

"INroof dwseoigsna of leaee hm neme in oommon vith ett odier 
pHrtB, viz. those of the sense of toadi end teste } but theie eio peeoliet 

nerves for the other three. 

"Four of the senses are placed in the head, vix. idste, smell, hearing, 
and seeing, but more especially the three last ; the fifth is universal. 

'^dLs the impicssions nwde npon dMse fbnr 01^8 «w more ddinle than 
touch, so ve have die organ more delioateljoonstncted. But even this 
was perhaps not sufficient ; it was perhaps necessary dwt the organ shooM 
be near the brain before It could have its full force. 

" These organs of intelligence have their degrees of superiority, being 
adapted to the various visible modifications of matter. The luefulness, 
and therefiNe the nniveiaeli^» of the sense is not the condidon from 
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whidk w ahoold tnppoM it to ba tha mMt nfined* but it ntliet the le- 
rtnt* Yetperiiaps the most eoounon Kiue, as toacb, and that we called 
the most re6ned, as seeing, arc exactly siuiilur in tbeir Oiodo of impcee« 

sion, iilt)iuu|;h not in the mode of prodociog it. 

"Two of the urgaus upon which senaation is placed are adapted to va- 
ikMU other purposes, and thcnfoie are not simply or^me of eeat^ vis. 
those of toodi and taslc^ but moee especiaUy die fin^ wbiA is our di- 
rector in aU our raechankal opciations. 

" The tonj^e is also a very compound instmment; it is used by many 
animals uh d ciiTrhi r nf the food, as in the Toad, Cliamelion, Wood- 
pecker, aud iint-iiear, and even in the Crow : it assists in dnuking, as 
in tiheliaMd, Dog, to« t it b one of the laodnlstors of IhoToioe inmaiij 
aniinab : ftU a eecRtdier of tho skm in tho lioii. Cat, ftic. t aad fat some 
it is used for pfodocing an agreeable sensation, sodi as lickiag, as in tlie 
Dog, for tJicv generally lick whatever thcv an- fond of. 

" 1 lie other three senses appear to have tlieir organs uoiuposcd so as 
to answer uo other purpose, although iu some the organ of stuell has an 
appendix ifhieh annwen other purposes, and is neeeasary to be attached 
toUienoee. 

** Tonch I call the first seme : it is the most simple mode of feeriving 
impressions ; for all the other senses have this of touch in common wifli 
the peculiar or specific ; and most probably there is not any part of the 
body but what is sosceptible of simple feeling or toitt:h ; yet the cutis is 
generaUjr vndeiatood as die otgan of toodi. 

" It appeal* tibat it is not neeeseary that dicie siioidd be any particidar 
stmctme of parts to enable the nerves in general to receive the impression 
of touch, as in the organs of hearing or seeinp ; or that matter shoidd be 
particnlarly modified to give the impression, such as fluidity, which is 
necessary for giving the sensation of taste ; VE^our, which admits of giving 
•msUt air Ibr heating I and light Cor seeing. 

* Li dasaiiig die senses m shafi endeofonr to amnge diem according 
to their degrees <tf superiority ; bat we shall find it a difficult thing to 
divide each sense into its different class in diflfercnt animals accorflin? to 
its perfection or superiority over tiie same senic in another animal : for 

u 2 
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ndi an undertakiiig it vonU be neoeMwy Aat ndt ibodd have fim 
enjojeddiC MDSeof each anim^, so as to compare dieiii in his ovm mind 

" If we consider sensntion abstractedly from the mind, and ouly the 
acuteness of the impression, then the Umuan uiay perhaps coiue iu lust ; 
but if we consider the loiud, and the use that each seme is put to, then 
the HonaaniriU come in ftr bcfbie aaj. Vick leqiect to actual impfes- 
■ion, a good deal of itieia ia to be laid upon the medium of tnpreaaioii, 
as air or water in hearing : for it is not necessary that Ae organ of heai^ 
tng should be so perfect when water is the medium a» vhcn air is ; HOT 
will seeing be the same in water as in air. 

" Ferht^ temperature of bodj with respect to beat and cold may make 
adiferenoe in all animals (it ceMainly does m the Hnman). A man 
feds mora acotdy when cold than when mtm, hut the dcBeacy of the 
touch when cold, or the intelligence to the mind, is not SO petiect » so that 
acntencss of sensation and the information given by the sensation are not 
in the same proportion ; hut although this does not give the same infor- 
mation in the Human, yet it is very probable that it is all that is required 
in the Bmte, ftc. 

** In Bome of the senses there are relative ptindples, as in bearing; for 
besides the immc^alo organ for the perception of soosd* tiiero !<< un ex- 
ternal car in some animals which is wanting in others, even where there 
is the same species of organ, wbith gives it a degree of superiority. Some 
uiimaU have a property of a sense multiplied to an amazing d^rce, a» is 
enemplified in the eyes of many insects ; but pcriuq^ this is not an ad- 
vantaga. as diese eyes have no motion. 

"'The sense of toodi appears to be in many animals so embaniused 
with other matter, as external covering, that it would seem that they conid 
hardly feel at all, such ast the Lobster, &c. Yet if we consider that in 
ataaj parts of the Human Being where the sense is the nicest, such as 
the ends of the fingsr^ ibat Ae part is Acre covered by a very thick 
cntide, and when ire obaerve that in dm end Df ^ foot in a Cow and 
Horse, which is covered by a thick hoof, there is all 
the cutis of an increased apparatus for acntc sensation, we must siqipose 
that these coverings are not impediments to the sense of touch. 
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** Touch u the fitttMUse, becaiue no aniiiwl that bu a Mdie (u 6r ai 

I knov) is without it, while there are roaoy animals withoat the others. 

" How far fitenp are animals without taste I will not pretend to «ay. 
In the Catalogue I shail begin with the raoat simple and most common 
sensation; following the order of refinement and complication in the 
mgpmtaM for MBaation.** HuUtrUm Mamucript CuU^ogiu. 

Seeibs I. Organ of Toncb. 

*■ Although every put of an animal feela, yet die akin and all espoied 
parta are penhiqis the most sensible of the simple impreasions of touch 
and not only most sensible but mo«t capable of distinguishing the 
diflercnt impressions, stich as roughness, smoothness, heat, cold, iS^cc. 
However^ many iiiterual surfaces arc also capable of communicating 
many of the lane aenaatioDa, snch as the mooAf raetnn, and tuethn, 
iiMr we are very aenstUe in those paita of heat, oold, Itc. NcTCfdkeleaa, 
we £nd the si^erfieial surfaces man capaljk of giving with nicety the 
siiperfirial Structure of bodies than any of the others ; and this much 
more so in some parts than others, such us the skui on the ends of the 
Pagers, lips, glans penis, even the tongue. Perhupit this perfection of 
touch in some <rf these paits may m some degree ariie from habit s 
however, we find the organ mora perfect in Aoae parta dian in odiers, 
being covered by a stnactiife which is fitted for the purpose of sensation^ 
called villi, not of acute sensation but of delicate, or pcrliaps more fre- 
quently of distinguishing sensation. This is confined hy an increase of 
this structure in those parts that are most sensible, as on the ends of the 
fingers, lips, fee. ; and also in many animals where it was necessary for 
them to have the pasta weU defended from entetnal injuries ; such we 

" ^ Here I vould be understood t» wdw a aatsdsl dtatinallsn hstwssn the trmfttiiiB of toedi, 
ud tnilatioa to action or paiiu" 
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find tn an thoM biiuiibIi vhkli Iww hooftt iIuvb the vilUaie very king 

and placed very thick and close. 

" Thiw structure is much better adapted for sensation than what a 
smooth surface possibly could be, because as we always feel a rough sur- 
6oe or body better dian a Moooth one, tbii roughness in oomiTei lop- 
pUet in<onie degiee die plMse of roughnen in the body toidied. 

** This stractiire» fitted for the unprewion of tonch, » petluqpi pnfecdy 
mechinin], being otdy adi^ted for the impressions of resMtanoe*." 

HimUritm Mammr^ CUai^gm, 

1386. The oialdiM:, with the sorroundiog tentacles, or feelers, of a Sea Anemone 

J SB/* AimeU Medqin (JKAMOfltNM), thoiiring ^ nw^giinlMid oortid tmtacnle, 

by neuii of which it probably tahes cogniMnioe of obfects with which it 
comes in contact, distingoiatiing snch M we good fiw food from thoae 

which it ought to avoid. 

1387 A. A small specimen of the Portugtiese Man-of-war [Physalia prlagica. 
Lam.), showing the long and short tentacles extending from the lower 
pert of the air-ve*ide. 2M«r. Levtrimu 

lasS. AfineipecunenitfdieaiihnalOTMftpaittof aScdlop(iVelmiw^^ 
Lnm.) mimiiely bjeeted. The left lobe of die mantle and oorrespooding 

111 .III 11 I have been removed, showing the fleshy organ which protmdM 
from tlie abdominal surface, and is called the foot. It terminates in an 
expanded disc, which is an organ of adhesion, and subservient to motion 
as well as touch. Numerous small tentacles or feelers are arranged along 
the thkdmied margin of the mandei and die tenae of tonch it ftn^er 
ezerdied by the bigfaly vaaeolar fim b r i a t e d prooetaea vhidi extend firom 
either side of the mouth, and are called the lipa: thetr aitoation ia indi* 

caled by a biifltle which ia placed in the month. V 

I*. . 

•' * Tin siBiKtioB of tea Md flsM asy tami|^> as n tritieeto «s'^ idM 
cold require pCTh«p> m> psiiBsiity <itf slrastiiw tetacstrfac^*^^"pwa'i"a^ 
seasirtiaB qntr, as of jain. fte." 
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1889. A Slug (Limax ater, Linn.), injertfd, showing the vu^rularity of the ven- 
tral disc or foot, in which part of tiic surface of the body the sense of 
touch may be supposed especially to re»i«ie- 

1390. A Slug, injected, slit duwu the back and eviscerated, showiog the foot aod 
two of di« tnitacles, or feelers, eztendeiL 

1391. A Snail {Heluc PomeUia, Linn.}, prepared to show the diieMUt character 
of th« inrftce of the tkm in ilie exposed and piotocted puti of die body; 
in die latter it it tluii end tmood), in the fonner duck, vucolar, and 
nigoie. 

1399. A Snail, injected, slit down die hide and eviscerated, showiog the vesen- 

larity of the foot. 

1898' A Snail, injected, with one pair of the tentacles, which serve as special in- 
struments of touch, extended. The puhnonary cavity is bid open. 

1394. The right arms and two long tentacles which surround the month of the 
Cuttle-fish. These, besides being instruments of touch and exploration, 
•ene more particularly as oi^ians of prehension, being provided with nn^ 
mewni eeetslndef or cmiiei espeewUy oonvtsncted tut adhnion to fc* 
le^bodiai. 

1395. The termination of the snoot of the iSpotted IK^-hsh (Seylliutn CantciUa, 
Cuv.), prepared to show the manner of the nerves ramifying, at tbo 
thdr appaftnt temunation in dm pail^ each ftttiioate nerve appearing to 
ttminate in tiie bottom of a tube or dtict, the sidet of which we may 
suppose to secrete, contain, and convey a Uudc ttttOOOt to the skin." 

These mucous tubes serve as feelers. 

1396. A portion of the lip of a Sturgeon (^cycMMr Sttirio, Litw.), showing 

the villi on thiit part. 

1397. A portion of the skin of tlie snout, with the two barbs or tentacles of the 
same Fish. Bri&tles are placed in the orifices of some of the mucous 
tubei* whidi are titntted abnadandj on this part of the bead. 

1896. ApofttOBof the mder jaw, with the bbial barfi, of aCod4th (Omfttf 
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Morhua, Link.). The utility of tise barb as an organ of touch is evinced 
by the fact that all the specteti of Gadus which arc so provided are foand 
to keep near the bottom, whence they prindpany derive tl^ir food, which 
eonaists of JSeMit, Chutaen, &&, while dime ef the genus wUdihatve 
no heilw «t die wovtli fnrim at n hi^wr dewtion diaa die otiben, end 
take their food principally as it switnti 

Mr. Couch observes llmt the Cod possesses filaments between its teeth 
and lips that seem desigacd to enable it to discover and select its prey, 
and gives a remarkable instance of the perfection with which they fulfill 
dut fimction. A eodfitb which ww taken on » line »t Polpeno, Com^ 
wall,*'weB dittingnbhed,* lie tdetca, "hydie atrtking peeoUariiyof want- 
ing both eyes. The sockets contained no eyeball, and I am convinced diat 
they never had existed, the common opake skin covering the sockets in 
a curiously reticulated manner; yet the fish was large and in good coadt- 
tion." {Lifui, Trans., voL xiv. p. 72.) 

13991 A iniaU part of die body, widi die r^ht anterior dtnmtty, of * Siren 
(jSirvN hee^Ha, \asv.). It is tendnnted by four straight digits, which, 
howrv-cr, are motilated in tiie apedmen, bdng natmaUy provided with 

claws. 

Iq the :sircu the autenor extremities aluae are developed. 

4. Mm BirA, 

1400. One of die feet of an Eagle {AgmUa)t with die cndclie xemovad to diow 
die papilhe and cnahiona of die cntia on die nnder awlkoe of die fbot. 

HOI. A atrip of cnda from the foot of the Oiltidi (Sln$Mo Cmuku, Imk.), 

showing the papillae or coarse villi on that part : they arc very closely set, 

and about a quarter of an inrb iti lenL'tb, p]-ir»>(l parallel to one another, 
and perpendicular to the surface which is uppUcd to the soil in walking. 

1402. The craoiuni and upper mandible of a Spoon-bill {Plalalea leucorodia, 
LlHM.), minutely injected to show the great vascularity of the extremity 
of the dilated mandihie^ which in die natmal atate n coveted widi a aoft 
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rntiplf, ntlaptinjT if to (he office of exploring in mud or land fortke BmaU 
woruis, mollu^ks, which constitute the food of this Biid. 

6. In Afammali. 

1408. A icctioD of the tsU (tf a PoipeiM {PkoemM ttuummif, Cuv.)i wMh the 

cuticle in part reraorcd to show the villi of the cutis. '*Theie villi/ 
Mr. Hunter observes, " are soft and pliable ; they float in water, and 
each is longer or shorter according to the size of the animal. In the 
Spermaceti Whale they are about a quarter of an inch long ; in tbe 
Gnuapni* Bottk-noM^ and Piked Whales much shorter; in aU Aey are 
eztmnely mcolar.** (On Whales, PMt» Thmt. ifUTt P> SW»0 
U04. A portion of the cutis vera * of a Whale,* showing the nlli. 

1405. A section of the *s1nn of a Whale.* Neither the part of the animaTnor 

die species of Whale is indicated in the manuscript Catalogue. Tbt 
long pmnt^ villi of the cutis aie well diiqilayGd in this spedmen. 

1409. A portion of the plicated integument from the under part of the neck or 
thorax of the Piked Whale {/ia/tma lioopx. Linn.), showing the puck- 
ering of the softer skin in the interspaces of the longitudinal folds. 

The skin is extreniely elastic in the greatest number of quadrupeds, 
and in its contracted state may be said to be rather too small for the 
body ; by this elasticity it adapts itself to the chas^^et «hk^ are c<»> 
Stantly taking place in the parts, and it is from the want of it that it be- 
comes too large in some old anima1.<!. In all animals it U more clastic in 
some parts than others, especially in those where there ii> the greatest mo- 
tion. How far these variations take place io the Whale I do not exactly 
know, but a loose ehwtic skin in this tribe would appear to be improper 
as an universal coverings conaidt'iiog the progressive motion of the ani- 
mal and the medium in which it roovcs; then fore it appears to be kept 
;iUviivs on the streteh by the adipose membrane being loaded with fat, 
which does not allow the skin to recede when cut. It is, however, more 
elastic at the setting on of the eyelids, round the opeoing of the prepuce, 
die nipples, the setting on of the finsi, and under the jaw, to allow of 
motion in thoae partes end here there is mwe retieular and less adipose 
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membrane. But in the Piked Whale there i" prohably one of the must 
striking imtauces of an clastii: cuticular couiruction ; for though the 
whole akin of the fbie part of the nedc And hraut of die uume], mi ikr 
down as the middle of the bellf, be ezlKineljr duties yet to render it still 
note so it ia libbed longitudinally like a ribbed itocking, which gives an 
increased lateral elastit ity. Tlicsc ribs are, wlien rontrncted, about five 
eigliths of an inch bro;icl, covered with coimiion skin of the ;inirn;i! ; but 
in the hollow part of the rib it is of a softer texture, w ith a thinner cuti- 
cle. This part is possaaaed of the greatest elasticity ; why it should lie 
so daatic is difficok to say, as It coven the thorax, which can never be 
incicaaed in size ; yet there must be some peculiar circomstattoe in the 
(Economy of the qEwcie* requiring this stmctuie which we as yet know 
nothing of. 

" The skin is inteoded for varioiM purposes. It is the universal covering 
given for the defence of all kinda of animals ; and that it might answer this 
p n f p o s e wdl, it is the seat of one of the senses." Htmttr, ut Mpra, p. 396. 

1407. A tranaverae section of the tail of a Beaver (Gwfar FUer, Linw.): the 
scaly entide is removed, showing the corresponding indentations of the 
cMium. 

1408. A portion of the vaaeobur downy inb^nment from Ae growing antler of 
a Fallow Deer (Onw* Dtmut, Linn.). This is abundantly supplied with 
nerves and endowed with the requisite sensibility to warn the animal front 
such blows as might injure the growth or alter the form of the antler in 

its soft state. 

1409. One of the nipples of a Marc { fmnina Eftti Cahalli), showing the soft 
naked papillose integument with which it is covered. Bristles ore placed 
in the lactiferous ducts. 

1410. The foot of an Ass [E^us Minus, Linn.), injected, with the hoof removed 
to show the delicate elongated vascnlar laminas andvflli to which the cor- 
responding inequalities of iimer snfiwe of the homy- case are adapted. 

1411. The foot of a young Foal (puUus Eqtd CabaK), similarly prepare^ in 
which the vascolarity of die villi of the cutis Is better dispbTcd. 
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1412* Th« fout of a slink Calf (Jaius f laccee), injected, bliowing the different 
states of tliu cuticular covi'riiiir, which, ulthongh still thin and soft where 
the hoofs arc afterwards to be perfcctod, is too dense at thofte porta to 

permit the vascularity of the roiiuui lu .ippcar through. 

1418. The foot of a Calf {jmJhm f'acctej^ injected, and the hoofs reuioved, tu 
dunr Ibe mevAtr kmmtt taut, nli of Ae ooniun oovering the last pha- 
laofei. 

1414. Tin kftfon foot <tft]ieBatd, or In^ Badger of VeniMat 

iwarM, Bkmmbtt), ihowiiig libe naked ■kin coreriiig the toft caaUoiu on 
tlie under anifiwe of tbe toea. 

14 IS. The fore and hind foot of die Grey Sqnirrel (Seiurm ementu, Linn.), 
showing a aimilar provision for the exercise of the aenae of tOQeh in theae 

parts by the absence of hair on the palm and sole. 

1416. The hand of the Slow-paced Lemur (Loris lardigradus, Linn.^, showing 
the diluted flattened extremities of tlie disritH, and the flat, broad, but 
pointed conical naib supporting tbe extended surface of the tactile in- 
tegmnent Here the inner digit is tfiwied kterally so aa to oet M tfi op' 
powble inatnment, or dramh, to the odier d^ta. 

1417> The foot of the aame ammal, ihovbg « afanihir ametntc of the digits, 
except in die aecond, the nail of which ia in the fomi of • kmg naiiov 
claw, grooTed belov, and adapted to aerre aa a acnteher or deaaaer of 

the fur. 

1418. The foot of anotiier Stow-paced Leninr. 

1419. The hand and foot of a Mocock {Lemur, Geoffroy). They exhibit the 
•amc structure m in the Lotia, cxceptthat tbe thombof the hand ia more 

in a line witli tbe fingers. 

1420. The hand of the Marmoset or Sqninel Monkef {fiatUthrix Sekirau, 
Kuiil). 

1421. The hand of the Chimpanzee (Sttnta 2h^lo(fyies,BLVU..). 

1422. The foot of the sarfi'^ animal. 

Here the hallux or great toe, akiiougli disposed so as to act as an op- 
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posablc thumb, approaches more nearly to the proportions of the great 
toe of the Haman subject than it does in any other species of the Quadru- 
manons order. 

1423. The luask or skin of tlie head of tite Blue-faced Baboon {^Papio Mormon, 
Gboff.). 

1494. The head (rf tiM CbimpMuee. 

In hoch thcie species « greater degree of aennbiK^ nrast exist in dM 
naked parts of the face tfuui ID ^ose aninuJ* in which die fiwe it oovocd 
with hain. 

148S' TIjc lower part of the fivce of a Human subject, injected, to show the 
vascularis of the bighl; sensible and delicate integument of the lips and 

nose. 

1426. A portion of Hnnian skin, showing the papillae which appear from the 
corrugation produced by exposure to cold or other circumstances. 

1427. A portion of Human skin which had been stretclied by the growth of a 
snbjaoent tamoinr, shoirii^the vtinhles produced by the eontmclion of 
the ooriam after die temofal of the tomonr. 

I438L A pordon of Hiunan skb, injected, dricdi and preserved in oil of tnvpen- 
tin^ shomng the vasodanty of the coriam, or ettfiir simi. 

1499. A portion of Human skin, induding the nipple and iDanin»r]r areola, 
wbm the cutis is thin and highly sensible. 

1480. A pordon of Honan skin, inciadiiig the navel, whtdi is everted. 

1491. The left hand of a Woman, injected, with the cuticle temoved to show die 

villi of the cutis. 

1482. The left: hand of a Woman, injected, dried, and preserved in <nl of tnipen- 

tinp, showing the high va^^ciilsirity of the integument. 

1433. Tlie last joint of a Child's thumb, injected, and the cuticle removed, to 
show the delicate vascttlar villi of the cutis. 

1433 A. The hand of an Infant, minutely injected, showing the superior vascu- 
larity of those parts in which the sense of touch principally resides, via. 
dw extremidea of die fingen. PrmtHUi^Sir mn. ^itmri, FJt^. 
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1488 TIm hand of an bfim^ with die aiteriet mjeded vidi nMicaty, dried 
and preserved in oil of toipentine, showing the rich netiroik of reaieU 
with which the fingeie are iorroundLd. 

Presented by ff^m, Lawrence, Esq., F.R.S. 

1488 c. A longitadinnl section of one of the fintrers of a Child's hand, similarly 
prepared, shoving the plexus of vcbitels at the tactile extremity. 

Breamled fy SSr Wm. BUatardt F.R.S. 

1434. The right Human foot with the cuticle removed. 

1435. Tiic right Humau foo^ minutely injected and the cuticle removed, show- 
ing the Mqierior faicidaritjr of die extremides of the toe*. 

1486. Tkut left gmt toe of the Hnman subject, similarly prepared. , 

1 487. " The left hand of Thonaa Beanfort, second «w of John <^ Gannt. Obiit 
AJ>. 1494, ctat. 58. Efbn. Feb. 86, 1779." See PkU. TVmv., vol. Ixii. 
p. 465. 

1487 A. The riglrt hand of the taine body. 

SbbibsII. OrganofTaate. 

** The sense of taste has an organ tittcd, for its reception, and nerves 
for its conveyance. It appeua to hafe a gieater analogy to tonch dian 
any of the odian, and appaaia to be aa mivetial, few ammali being en- 
dowed with tonch hut what are inoHt probahly alao endowed with taate. 

" This orgtin is placed as a ccntinel at the hcginning of the passiige 
into the stomnrh, ( nlicd the mouth, lying on the lower surface (if fhnt 
cavity, tto that the »ubstunce to be tasted comes more readily in contact 
with the organ. It give* intelligence to die ahtd, whidi pcrmita only 
nch food to pass aa ia in general aalntary. 

" It is, in most anitnals a projecting body, but much more so in ^ome 
than in others. Its shape is various, being in general nearly the shape of 
die lower jaw, in those animals that have that bone, as in Fish, Amphibia, 
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Biidi, and Qoadnpeib ; bvt in nuuif odior aiiliMb^ thape u ftdaptad 

to the ▼arioas purposes or lues it ia pat to, as in the Bee, the Whelk ; 

it> others it varies its shape considerably, according to the various 
iuotion«. it is performing, as in the Toad, Chameleon, Woodpecker, Ant- 
Bear ; where, whcti at rest, it is of the same shape with the juw, but 
when in use it forms itsdf into anodier dufw. 

** It baa motioBs in aU aninab« Init mora io in imna fiwn in odien : 
when its motion b least it is peiliBps nearly simply the oigan of taste, 
which is probably the case with raost Fish ; however, in many fish it serves 
as a retainer of the food, having teeth placed upon its surface, as in the 
Troat, and uiauy other fish. The grinders and retainers arc placed at its 
base I but in all those whose motion is consideiable, it becomes a Tefj 
compound instniment: it becomes in them not only the judge of die 
food bfoughtin by other means, hut it becomes the ininiediate instrument 
for providing, as in the Woodpecker, rimnieleon.Toad, Bee, Fly, Whelk. 
It is most probably the conductor of the food into the oesophagus in all 
animals. Indeed, this instrument of taste is extended to various purposes, 
as in the lion kind and Cow, for sentchingi in all Qoadxnpeds and 
Biids, for the modulation of sound. 

" Its stmcture varies equal to tfae various purposes, but the structure 
fitted for receiving the impression of taste is prettv similar in them all. 
The exterior or upper surface is principally the organ of taste, as the skin 
is the organ of touch. It is in general very vUIous, but this differs very 
much in diflwent animalsj whicb arises from animals appearing to differ 
very mudi in their aeutanem and ddicacy of taste, some being more 
obliged to the senseof smeD than twte for the formation of their jndge> 
inent in food. 

" The tongue in all animals is most probably covered by a cuticle, at 
least m all thut I am acquainted with. This covering, in those which (we 
may suppose) have the most acntn tute, is very thin, ss in the Human 
sniijeet. Monkey i bnt in many odien it is soEtrsmdy and bard, 
being of the consistence of horn, such as the little claws on the tip of 
the lion's tongue, the horn on the tip of many Birds' tongues." 

Htmttnan manuscript Catalogue. 
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1> E^ittodtnUt 

1438. " Pnt of die Priapus {HthUmUt iMota, LAif.)* fthowing the tentBcles, 
vfaieh ia this aainml a«m ibe pnrpoM of tongoM." 

These tentacles are bnmohed at the extremity, and oonimiuiicate at 

the base with an elongated cyal. The secretion of this cyst is conveyed 
by a ramified duct to the divisions of the tentacle from the surfac e of 
which it exndes, and the extension of the tentacle is caused by the iujec- 
tion of the fluid of the cyst into its substaMe. With respect to the 
power vhldi the tentidet are supposed, by Mr. Hunter to pouess of 
ascertahuag the sepid qMlitiea of the objects seiaed by them, it is pro- 
bable from analogy that they are so endowed, einee it has been shown by 
experiiTient tliat some of the lowest-organized aaimalGnlfle, as the Poly- 
gastric Infusories, exercise the sense of taste. 

9. inlnuett. 

1 439. Tlie head, with the trophi, or oral organs, of a Hnmble Bee {BomUnts terrcs- 
tris, Latr.). The first or superior port, which is articulated with the head, 
iiihethmt and broidiSifcwn, or upper lip; oncatlieriida^aiMliBiinediatiely 
below, this part ate the short coned mmMidmi below these, and aepiu 
mted from them by a pin, axe tlie el«Migated jmnted maa^m ; and below 
thciP ag^ain is the tongue, lingua, with two side processes, paipi labiates : 
tlit'sc thrcp parts are articulated with the labhm. A bristle is placed in 
tlie pharynx^ around the entrance of which this complex apparatus is ar- 

twmed* 

1440. The heads of two Honble Beet* wi^ the onl organs dMfenatly displayed. 
In the oppct apednett tfaefaftmat, fdljfikikimt wsASmgam an seen from 

below, with the maaHBm |irotecting them laterallyi hi the hnrer specitnen 
n side view of the aams paita ia given, the flMMfiMi next die observer 

being removfcl 

In the following description of these parts by Mr. Hunter, the entomo- 
logical nanta an aobjoined, aeeof&ig to dtt nOBeodatava adopted in the 
* Introdnetion to ESntomoki^* of Kiiivy and Spenoe^ toL Hi. p. 
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" The tongtic of the I3t o is the first of the alimentary organs to he 
considerrd * it is of :i peculiar structure, and i*; probably tho l^irgest 
tongue ot auy animal we know, fur its mzv. It may be Haiti to consist of 
duee pub Kipectbg ita length, having three erdcnlttioiitJ One> it» 
Mtkulaiioin with the head, whidi i« in Mine meaaoie nnihr to our 
htym. Heu comes the body of thetotigtte, which is compoaed of two 
parts; onp, a kiud of base (Ittfjiiif/i), on •which the othrr or iruf ton^nic 
(lingua), is iirticulnterl. The first part {iaiiuiH) is principally a horny 
substance^ in which there is a groove, and it is articulated with the first 
(fnmUmm) : on die end of due u fixed die tme tongue, widi iti fifieient 
parts. Theee two puts of the tongue are la it were indoied latenJIy, 
by two homy Maba (aunriflb), one on each side, which arc concave on 
that aide next to the tongnc ; one edge is thicker than the other, and they 
do not extend so far as the other parts. Each of these scales is composed 
of two parts, or scales, respecting its length, one articulated with the 
odier: the firat of dioae acalea {cardo) ia ardeohtidwidi the common 
base, at' the ardeolatioo of the firat part of die tongu^ and indoses 
laterally the second part of the tongue, coming as far forwards as the * 
third articulation : on the end of this is articulated the second scale 
(/oftttff), which continues the hollow t^roovc that incloseti the tongue late- 
rally; this terminates in a point. These scdcs have some hairs on their 
edge. 

On die tenmnattoo of the second pert, b placed die true tongue, 
having two kteid portions or processes on each side, one widun the 

other: the external [pnlpus Inhialis) is the largest, and is somewhat si- 
milar to the before-mentionetl scales. This is composed of four parts, 
or rather of one large part, on which three smaller are articulated, having 
tnotion on theoMebcs. Hie fiis^ m which die otbere stan^ is artiea* 
lated at die edges of the tongue, on the basis, or temiaadoo of the bst- 
described part of the tongue : this has hairs on its edge* 

" A little further forwards on the edges of the tongue arc two small 
thin processes (paraglossa), so small as hardly to be seen with the naked 
eye. The middle part of all, of which these lateral parts are only appen- 
dages, is the tme tongue {lingua). It is somedung longer than any<tf the 
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bcfore-mcntioucd lateral portions ; and is not bomy, as the otlicr parts 
are, bat what may be called fleshy, being soft and pliable. It is composed 
of slMNrt MCttowb which probably ai« to m$(uy thott mtudeSf m in VUbt 
fot they.Kie oMptble of AOiring H in «11 dinctionB. The toagiw itidf ii 
cxtremety tHIoiu, having some very long villi at Ae iioinJ^ whidi teU I 
conceive, somewhat like rapillnrv tubes*. 

" This whole apparatus can be folded up into a very small compaas ' 
tinder the head ^d neck. The larynx falls back into the ncck« which 
bring* AeexIrenMend of the int portion of die tongneirithni die nppn 
lip> or behind the two tcedi} then the whole of the eeoond part, which 
consists of 6tc parts, is bent down upon and uiukr this first part, and the 
twn la«t srales are also bpnt down over the vhole ; so that the true tonpiie 
is inclu&{:d laterally by the two second horny scales, and over the whole 
lie the two first." Hunter , oa Bees^ Phil. I\ra$u. 1792, p. 177. 

3. In Molhisks. 

1441. A Whelk {fiuccmmmundatwnt Linn.), with its long proboscis protruded. 

1442. A Whelk, with the probosris retn»rt«"d, dissected to show the exterior 
shenth nf annular muscular fibres by tlic successive contractions of which 
the proboscis is protruded. The aliiiicutury canal is injected with size 
and Tetmilion. 

1443. AVholic, with the proboacis protrnded and laid open, to allow llw lon- 
gitudinal moadea by which it i« retracted, and the homjand apbj plate* 
ofdietongne» 

1444. A Whelk, with the proboscis half piotmded andlatd open atita extramitj, 

to show the armature of the tongue. 

In this, as in the two preceding spedmen*! the branchial cavity t» laid 
open, showing the two pectinated gill*. 

** Mr. YSA/J observe* : " TV upper p«rt of this tongue is cartila^ous. and remarkable for a 
of transrersG rug* : below the middle, it consists of a membrane, longitudinally folded in inaction, but 
capable of being dii tended to a considerable size ; this membranous bag receive* the hcnej, which the 
Iniiigiiifi M it wvik lip* fivB Ik* loe*n^ and ooavsy* It to tt* TjMtftSL^ 
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1445. The soft parts of a Purple (Purpura putula, La>[.), with the head longi- 

tudiaally bisected to show the tongue or proboscis, whic h is retracted. 

1446. The »oft parts of a Wreath {Turbo Piea^ Linn.), with the head and re- 
tracted praboadi kagitiidiDaHy biiecteds long Uoray lingual plate, 
imth wbkh the latter is arm«d, lies detadicd «t die bottom of the botde. 
The complex structure of this pkrte cetinot be adeqaatdy trac < d by the 

naked eye ; it is furnished with trnnsvcr;r rows of sharpn^dgcd triangular 
teeth, there being from eight to ten in each row ; the entiri' lingual plate 
supports many hundreds of the transverse rows, and consequently many 
tboiuand* of the tvenclniit teeA. The plate itaelf, io its Datnral position, 
extends from the beginning of the floor of the moudi along the omo- 
phagoa to beyond tibe stomach ; where h is diiposed in a spiral fonn. 
Here it is of a soft texture, but it becomes harder anteriorly ; and is con- 
tinually advancing forwards, like the lingual teeth of the Ray and the 
grinders of the Elephant, to supply the place of the parts which arc worn 
away by constant attrition at the frost of the month. 



4. In fUhes. 

1447- The head of a snMdL Stnrgeon {/Renter Atorso, Lutti.)* injected, with the 
month hud open on the right side to show the smooth, short, sessile 
tongue and palate. 

1448. The anterior part of the head of the Grey Mullet (AlugU Capita, Cuv.), 
showing the tongue in ^tu ; its upper surface is smooth and hard, and 
is adapted to a corresponding smooth depression in the palate; the inter-, 
maxillarj bones are protradcd; the rising which its into the depression 
at the middb of liieir under sttrfiue is not a part of dte tongas^ bat of 
the knrar jaw, bdtind which die tip of die tongue tuay be obserred pro- 
jecting freely forwards. 

1449. The anterior part of an Electric Eel {fli/mnnhrs electricm, I.tw ), injected, 
with the mouth laid open on one side to show four scries of irregularly- 
shaped, branched, fleshy processes or papillae, projecting from different 
parts of die parietH of diecB>n^. One series is placed upon the toqgue, 
where ihe prooesses are amnged in transveise rows : a second series is 
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plaoed on the pdate, oppoaite to the pMctdidg, coMUdCiicing by a point 
and widening m it proceedt to the gitt-opcningBy vhete the jmoomms mk 

• continued on to the branchial arches : the other tiro leriea are at the 

sides of the mouth, and arc smaller than the palatal and lingual series. 
If, as is most probablp, these papilla* have a similarity of function corre- 
sponding to their similarity oi structure, and be equally the seat of taste, 
it wodd affind atrong analogical eridenoe in fiiToar of the opinioD that 
the tongue i» not the esdnrive organ of iliatlhcally m other anlmab. 

5. In Rtjdiles. 

14A0. The tongue and o» hyoides of the Menopome {Jdem^mM AUegh a m mt t, 

Harlam). 

The tongue is little more than the membrane extended between die 
rami of die lower jawj having » nnmber of amaU and ahattow Collidet 
on the middle of its anterior part. 

J4S1. The hiwer jaw, with the tongue m Mtu, ti£ the BntUrog (JScmi jffPtmr* 

LiNM.). The bifid posterior process of the tongue is raised and supported 
by a bristle. The anterior part of the tongue bein^ clonely tied down to 
the floor of the uiouth, its ordinary position appears to be reversed, the 
. fixed base being forwards, and the free moveable part tamed towards the 
hack of the mouth. By meaai of ditaainguhrdiipoeition the tongue he- 
coniea> in the higher Batrachiane, an important organ of respiration^doaing 
the posterior noatriblike a valve during the act of swallowing the air, in 
the oonatant tepedlioo of which the breathing of these animals consists. 

]469« The tonpir, larynx, and lanTiijcal pouch of tlie Chameleon {Chamaleo 
planiri'ps, Mlkkkm). The tongue is retracted, so that only the bulbous 
and bi6d cxtremit)' is seen iu the mouth. The laryngeal aperture is laid 
and a black bristle is passed liom it into the membtaaons and ^ 
kteaUe pondi below. A Icmgitn^nal piece ha* been lemovcd ftom the 
under part of the bulbous extremity of the tongue, showing the fibrons 
sheath inclosing the glosso-hyal element of the os hyoide*, whirb pntscs 
forwards into a cavity in the centre of the subbiance of the bulb, and con- 
tributes to support that part when in a state of retraction. 
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14£S. Ilie lower JMP aiiA tdofiiB of die nme tpedci of diMbeleoii. Tbe bol- 
boiu extremity is drawn out of the mouth, and haa been dissected to show 
its muscular stnictnrc and the sheath Into which the trlosso-hyal hone 
enters when the bulb is retracted. The ductile, elastic, and probably mus- 
cular structure mtervoinig betweeen the bulb and tbe basi-hyol bone, and 
•OROiUMUiig die iheath of the glosso-bjal, ii diaaected. The bcynx eiid 
iMynged poucb are well ^iphjed, u in tbe preeeding •pedmeD. On 
the wuler dde cS the jaw the two loniptadinel letracton of the toogoe 
arc shown. 

1464. The anterior part of a Chameleon, with the cranium removed and the 
tongne still further extended, showing the ductile, scinitransparent, inter- 
mediatu liubstaucc which surrounds the shealh of the glosso-hyal; the 
origins of ibe retncton of tongne ere iIm exhibited. 

14M. Hie larynx, os hyoidcs, end the tongue in iti SCate of gieeteit exteuion, 
of a Chamdeon. The intennedtete anbatance between the bone and 

bulb, upon wliich the elongation of the tongue depends, has been care- 
fully dissected. The larynx and laryngeal potuli are uidicated by bristles. 
The following is Mr. Hunter's description of the anatomy of the tongue 
of tbe Chameleon, which is illustrated by tbe figure!* engraved in Plate 
XXXJLA. * The tongue of the Chandcooeonaiita of four patta: fitat, 
a iousf kuiti aeeond, a pnlj^ or iu&OM panfat the tip of the tongue; third 
and fborth, dmigathig and «aiUrmeHitg parte, which ran aloMMt throogb 

the whole length. 

" Tlie basis, or bony apparatus of the tongue, consists of an os In uides 
and oa linguse, somewhat similar to that of a Bird ; therefore there is 
nothing very reniaikaUe in their cooatmction. 

** The imiktmtt or thick part at the end of the tme tongne, ia that part 
whidt is to manage the food when cau|^t: it is the operator within the 
mouth ; besides which it is the pincher or catcher, from its being formed 
at the end into two opposite points, similar to the Elephant's anoat. This 
surface is rugous, and covered with a gelatinous iiliuie. 

** The baaia and true tongne or tip are united by an elongating and 
contiaeting me^ani, which ia very extenalve. This bngth. of tongne, 
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its extension, aoid eoatractian, aie nrj mgnlar, and if well'imikntood 

most probably very curioos. 

" The cause and mode of the contraction of its length arc not un- 
common. The elongation of the tongne in this aoitnal is perhaps like 
nothing that «e «K acqaaintad with in an uiiiDil bodj. 

" The qipaiatot for tItU pnipOM ii m iomU nnudid bodj whidi paiMi 
from the apex of the os linguae [glosso-hyal] to the bulbous part, and 
then through the centre of the bulb. The part between bone and bulb 
consists of two different substances, one a whitish substance, which is the 
firmest, aud appears to be capable of keeping its form ; the other it lofter 
and moK tna)«pai«iit. That part which paaaea diroagh Ae bulb comiiti 
only of one sab»tan«e, and a|ipean to bo a aheath for the reception of the 
OS linguae. 

" The first of these [i. c. the whitish firmer substance] appears to be 
composed of rings, or something similar, placed obliquely in. contrary 
directions, so as to appear to be two spirals croaaing one another. 
Whether the other, or aofter aobttaiic^ haa any direction of fibvas I 
eootd not obaerve, bat I suspect it ia mnaeidar. If I am right in my eon^ 
jecture of this structure and of its disposition, it will be no difficult thing 
to show how it may be elongated ; for if these ringo firp nl u rf! rruD^vcrse, 
they may be brought so near to one another as to i>borten tiic whole very 
considerably ; and if they altowof hdvg pheed ahnost longitudinally, they 
amat of coutao lengthen it very oonaidenbly, aad dib poaition can be 
eaaiiy produced by anudaa, nrhidi I take ^ polpy anbalanoa to be. 

** Hie oODtiaction of the tongue is owing to a degree <tf ciasdd^; bat 
this appears to be only in the cellular membrane, acting as an asfiiHtant to 
tlic inuscniar. The muscular eoiitrucliou is owing to two muscles, one on 
each side of the tongue; each arises from the os hyoidcs, on the inside of 
the o» lingaale, and paaaea along the aide of the tongue to ita bnibona 
part, but before it geta to the bolbooa port it ipreadi itwlf all ronnd. 

*' In the centre of each of these two moadea passes a conaideimbte 
nerve to tlic bulbous part, and also two arteries. When the two mnsdes 
act, thi'V (lr:>',v the tongue ha( k upon the OS liligualc, which, as it were, 
passes through the middle elongator, then through the centre of the buib^ 
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tillthe vlMletongiieumtnetad Aldioogh din ndddte bodj ib drawn 
iqpon the ob Imgnte, jet it does not Bppeir to be m boUov, Uk»« jMpes 
k mtlicr appaan to be filled with a very ductile cellular membiaoe> a* in 
erery part of the elongating division of the tongue, in order to allow of 
the gKUt difference in the utuation of parts with respect to one another." 

Hunteriati A/atmscr^t. 

MM. The OS byoides of a Liiard. 

1457. The right ramus of the lower jaw, with the tongue and larynx in siiu, and 
the sublingual poudi of an Ignaoa (^skmnm ittitrmlata. Link.)' The apex 
of die tongue u bifid and tipped wiA bom t the whole of the dotsam and 
•ides ate ntoutdj papQlose. A bristle is inserted into tlie laiynn. 

1468. The left nunus of die lower jaw, with die tongna and larynx m wlhi> of 

White's Scincoid Lizard ( TUiqua sdncoides, Cuv.). 

The tongvic is deeply cleft at the apex ; thr dorsnm and sides arc more 
coarsely piipiUoac than iu the Iguana. The laryngeal aperture is placed 
upon a rounded eminence ; but, a« in all the oviparous classes, is a simple 
liianie, nndefended by an epiglotda. 

14ft0. The lower jaw, tongnB, and laiyns of a Snake. In the OpUdian Beptiles 
the larynx projects still farther than in the pnoeding spednien, and ex- 

tends forwards above the tongue ; this pari is round, slender, and deeply 
bifid, and.when ictmcted is leoeiTsd within a sheath beneath the larynx. 

1 400. lie OS hyoides, with the larynx and part of the trachea, of a Tortoise. 

1401. The OS hyoides, tongoa^ and larynx of a large Tortcnse (7htiwil» /ndSev, 

Linn.). The tongue is remarkably heset with numerous elongated and 

pointed papilla' ; the membrane of the fuuccs is sinootli. A bristle is placed 
across tlic Itiryngeal aperture. The subliogual follicles are carefully dis- 
sected, and their excretory openings may be observed on either side the 
fhennm of the tongue. 

146S. The bones and cartihges of the os hyoidea and biynx of n Torde (CKe^ 
Amsb Hfyiatt Bxdnair.). 

The body of the os hyoides, or baai-hyal, Is cartilaginous, and is re* 
maikably expanded. The lingual bonei, or gkMso4iyal, is articnlated to 
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itt mtsvior ^i6x t two dioit cutili^iDoiis pfoectm o tew d mtwds wid 
bmlnnwib from its anterior angles ; two long bony proeee e e a ate arti« 
enhled to its rides; and, tmnediately behind these, two cactilaginoti»< pro- 
cesses evfrnd froTii its posterior nngles. In tlic larynx may be observed 
thf thvroi(i curtilage, whicli is of hiri^e sizf; the criroid, which is small 
and imperfect, being confioed to the posterior port of the larynx, where, 
it supports thcaiytenoid cartilages. 

1483. The tongue and latjnx^ with tbe oa hyoidss and part at die firaces, of a 
large Tnrde, injected. Tbe toogoe is amoolli, or devoid of papilhs, but 

is irregularly wrinkled ; the membrane of the fiiuces, on the contrary, is 

provided with coniral papilla^, which arc coiiilnaed, increasing in size, 
down the whole of the a sophagus, with their points directed towards the 
stomach (tee Nos. 400, 461 a). The lafyngeal aperture is widely 
4^nnided; the hwynx and tmdiea ate laid open bdow. 

1464. The bones and cartilages of the os byoides and larynx of a Crocodile 
(Onesdttsr ontflVj Cinr.). The baswhyal danMOt of tbe byoid apparatus 
i« slin aaoce dafeioped m tbe Gioeodiies than in the Chehwuans ; but it 

bat only one pair of lateral ifpeadl^s, which arc bony, and are die 
parts by which the tonjijuc is suspended to the cranium. The broad an- 
terior part of the byoid cartilage supports a fold of the membrane 'jf the 
niouth, which can bo af^Ued like a valve against a corresponding tuld of 
the paiaial mcnibnneit so as conplelely to dose iba'&nces (see vol.ii. 

p. lei . Hate xxvm.). 

Hie larynx is laid open posteriorly, showing the thyroid and arytenoid 
cartilages, the divided ciiGoid, and the imperfect rings at tbe commence- 
ment of the trachea. 

1465. The lower jaw, with the tongtic and larynx in situ, of the same species 
of Crocodile. The toncuo has no projecting or nmvenl)le extremity, and 
is bat tiigbtly raised above the level of tlie membrane which attaches its 
cilCiiniftaPcncB to die iwni of tbe lower jawt hence it was described by 
Aristotle as absent in the Crocodile, wfaidi be Aerefere compares in this 
respect to O Ftth. 

The group of glandular faUielcs on tha dorsum of the tongue ( tbe 
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hyoidcan valve, and the terjngeal apertore are «eU diapkyed io tlus spe- 
cimen. 

1466. A longitudinal section of the tongue, larynx, and Leginiunp of the trachea 
of the suuic species of Crocodile. The extent of the ourtilagiuous basi- 
hyoid plate, which tuppofti the cntiie latynz and canici abote tfaa kml 
of the tongue die valvidar foU aibove nenttoiied, ia hcH diaplajeiL The 
HMMcnlar tunctnie of the tongue, tlie lingual fol]icle«» the plicated 
faucial membfan^ and dte cartilagea of the auspaiaagca are abo dearly 
exhibited. 

1467- The tonptjc and fauces of a younp Alligator {Crocodilus Litrlus, Cuv.). 
The fold of the soft palate is here prr-served; the wide fauces are laid 
open from above, and the trachea from below. 

6. InBink, 

1488. The bones of the tonj»ue and upper larjmx of a Swan {Cygnns Olnr, 
Briss.). By cotn]iaring this preparation with the figure of the os 
hyoidea of the Pea-fowl (fig. 2. Fl. XXVIII. toL ii.), the principal parts 
irill be teen to oomipond to iboM &lingaubed and named in Ae ex* 
planation of Aat figure Qi. 189.). The gloiio-hTal it broader and longer, 
corresponding to the greater development of the tongue in the hunocUi- 
rostral swimininp Birds, hut is devoid of the rartilasrinotTj prorpssps ap- 
pended to its posterior angles in the Gallinaceous trihe Tti the larynx 
may be distinguished the thyroid, cricoid, and arytcuuid curtilages, which 
in moat Biidi an mote or teat bony ; the thyraid cartilage ia die largrat, 
and ooven the whole of the anterior part of the larynx like a ibield : the 
posterior broad part of the cricoid (which is not in this class developed 
in the form of a ring,) supports as usual the arj-tcnoid cartilages, whidi 
form the riuia glottiilis ; they have muscles for opening aud closing that 
fissure, and the Liryux is defended by the latter action alone from the 
entiance of fiiod or flnid. 

1409. The lower jaw, widi die tongue and larynx, of » Swan {Cygms Olor, 
Bniaa.). Hera die taogoe ia ao 'ftr developed aa to concqwnd with the 
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. ffom of A« lower jaw. It b « Aide and tiuhj oigaii» boMC-widi torn 
lon^lndiiid ffOWB ofhonijtootihJiks pffooM^ 

on ioisnm, separated by a meiial fiumw: the boae of th« tongue » 

also armed with rotrovcrtcd spines arranged in a chevron figtirc ; similar 
spioei) agaiu occur bclittid the larynx. The apo- aud ccrato-hyal bones are 
dissected on one side, but covered by the muscles on the other. 

1470. The toagav of the Vlam'mgo {Phwnicopt^m ruber, LiHV.). It corresponds 
to^ form of the lowarjawj which is waMaif beat downwards near its 
estrenutf : the tongue fellows this bend and terminates in a point, whidi 
is tipped with hom ; the dotsnm at this part is smooth and flat, bat at the 

straight part of the toTtjriK' it i« rounded and singularly armed with a 
double scries of long retiurveil spmes ; transverse rows of smaller spines 
project backwards from the base. The tongue is more bulky than is 
vioally femd in Birds s its sabstanoe, bowefer, u not mosedlar, bvt is 
diieflj oompoasd of an oilj matter, oonlainsd in a loose ceUnlar teitore. 

1471, A nnilar spedncn. 

147^. The tongue and larjnx, with part of dw ftncial poodi* of the Pelican 
(J V e wPMif OMosroteAtfj Liiim.). The diief peeoJiaritf in iMt bird, with 

respect to the tongue, is the extremdy small size of the glosso-hyal bone, 
and the corresponding sniallness of the projecting part of the orj^n. Tlic 
layer of cuticle, which lines the mouth and is continued over the tongue, 
lias been remofed* 

1473. The tongue, os hyoides, larynx, and part of the trachea of the Gig:antic 
Crane (Ckomtt A^tht Ctnr.]. Here the projecting part of the tongue 
is neailj a* small, and qnite as simple in feim and stractus^ as in the 
Pelican ; the homy sheath with which it is tipped is preserved. The 
hwyn^ in both birds, is pnrti i!lv rk-fendcd by a process which projects 
half-way across it from the uDtenor side of tlie tube. 

A structure not unconunon among Wading Birds may be noticed in 
Aetiacliea in diu prepaialiont the ring^ fAidi are alwaya entire and in 
contact with one another in this dass, are here alteniitelj broad on oae 
side and narrow on the other, so diet the whole an indy lodked t ofether , 
and gnarded from lateral dislnration. 
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1474« The tongue, os hyoides, aod laryux of an Ostrtcb (StnUMo Cameius, 
Linn.), showing tbe saiaU size of the tongue, which, on that account, and 
froB in potilioiit hM been comideKd u an ep^^ottii, but wfaUli is txtp~ 
pofltd bf die ban-liyal efeoMiit of &e oi liyindies. Tha hryiix is inde^ 
opMit ita potterior margin is slightly elevated and is characterized hj lix 
obtuse processes. It rests upon the posterior part of the basi-hyal car- 
tilage, which extends in the form of a long slender process beneath tbe 
commencement of the trachea. 

1474 A. The lower jaw, with the tongue, fauces, and krjox of an Ostrich, in 
wbidi tbe icbtiTe liaa and pothioii of die tongue ate advantageously 
•een. Jl^f*$0iU0d ijf Sir JBftmrd Ihne, B«rt. 

147s. The tongue, o» byoidee, and larynx of a Bbea (JUea Amaiemuit Cut.). 
In dna Bnd tbe tongue u vdativdj higCT dim m die Oitricb, end is 

studded over with minute black specks, which are tbe orifices of mucipa- 
rous glands. The sides of tbe glottis are marked with oblirjae folds, and 
the posterior part of the larynx forms a series of eiglit obtuse processes. 

1479, The same parts of the Cassowary (Casuemus galeatus, Briss.). The 
tongue is flat, thin, and serrate at the edges. The posterior margin of 
tbe larynx is slightly raised, and tbe sides aie charactnized bj two oblique 
linee nuning forwards from the posterior fnrt to near the extremities of 
dMtranivnte membranoiu fold in front of tbe rima g^ottidii. 

1477. Tbe lower jaVj with tbe tongue and larynx, of aWoodpedcer (Aew, 

Linn.). The tongue consists of two parts, viz. a fixed base and a pro- 
jectile cylindrical portion, which is received, when retracted, into a slicath 
formed by the hose. The extremity of the cylindrical tongue is tipped 
with bom. 

l-l/S. The head of a W oodpecker, showing the tongue iu its retracted state. 

147W- A similar preparation, with the tongue protruded. To riccornmod.ite this 
long prehensile instrument to the two states exhibited in these prcpa- 
ndonit it! conma (qio- and oemto-hyals) are proportionally developed, 
and are i dleclad over tbe posterior and niperior parts of tbe craniam, 
where diey meet and are lodged in agroove ; tbeir axtfanitiei extending, 
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■rhm tike tMunt ttietiMlcdL to dw fmn of bilL st in die DKceffiiiff 
pi^uMioBs 1M g)ifiiigbuk«wd»wWn die tooigw ia 

•haatioii shown in tbe present one. The return of the comna to the fint 
position is assisted hj an elastic liguneat attached to their extremities. 

1^9 A. The head of a Woodpeckor {Pir^s viridis, Linn ). In this spcrirs tbo 
mechanism for protruding and retracting tbe tongue is even more re- 
markable than in tbe preceding. 

Hie oento-byals, or eitieniitieB cf Ae eonoa of die os hyoides, piM 
ofcr tbe Iieed aad info die right noetril, trbeve di^ Hf*" to be fined. 
Tbe muscles which protrude the tongue take dMir origin from the cerato- 
and apo-hyaU, ati<1 leaving these ■where thpy converjre to pnter the month, 
pass forwards to l)e attached to the lower jaw as a fixed point, from which 
tbey act with great advantage in jerking forwards the comua of tbe oa 
bToidee ini dw tongue. The tetnctor nmedes eve fiitt mapped four 
or fife tnnei fOttnd die tmdiea, vhidh k their fixed pointy diey dwnpeu 
along the sides of the larynx towards their insertion mtn the baaiJiyal 
bone. The end of these contrivances for thr rapid and extensive pro- 
trusion of tbe tongue is the transfixion ul the insects which constitute 
the food of the Woodpecker, and which are dislodged from their hiding- 
pJeeee wider die beik of treee by auaiie of ite ponoftd Ull. For die 
nioie efectnel lelendos of die ationfer iiiiecle« it nwy be obeerved diet 
the homy ebeeth at the tip of tbe tongue is barbed ; the tongue is also 
liii>rir:'.tf'l hy a glutinous secretion, abundantly fnrni'hed by the two 
large submaxillary glaudii, which may be seen extending from behind the 
angles of the lower jaw along tbe twder side of tbe rami to the symphysis. 

J)f9$muedfy Wm. YmrtU, £tf., FJU&. 

1^9 B* The tongoe of a TbwM {Rkmi^ihastos), showing ita fiet dieeA of honit 
widi a aeriee of dHiit fine pNoeeeea directed foewatdi on oadb aidB» like 

tbe barbs of a feather* Hie superior larynx, wide faoOMf end beginning 

of tilt' trnrhr i nro also preserved. Tltr lia^r of fonj^nc is soft and 
covered ^vitli fm • j iipillse ; it forms posteriorly a denticulated ridge, which 
is directed backwards, and may serve to protect tbe laryngeal aperture 
1ikeene|iig)otdi. Pmthamd. 

1.9 
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i479 c Tlw toBgw of a Lory {Larm JDmriedk, VraO> Th» tongue b sboc^ 
duckfiDd&dky, oiiiiiMMtcf dMPuffOUtfibe; bnt it it ftvdwr dutn- 
gniliicd by teraiinating in a number of very delicate and doce^Mt tSt^ 
mnt^iAicli cm iw protruded uid oqianded like a brush. 

Prepared by Mr. Clifl. 

1480. The tongue* iind larjnx of a Ravpn ( f'nrTi!>; Corax, Linn.V The tongue 
it broad and tiat, sheathed with horn, and deeply cleft: iia posterior 
auglet m armed eodi vidk two ttMmg l e t f O fC ite d spine*. 

1481. Hw tongae, bryox, andlowcr jnr of a Homed Ovlfiojected. Hie tongue 
ednbiti little vMColenty, except at die memlmnoae ipeoe inteneaiiif 
between the letroverted papilla; on iti baie end Ae ^ottii. The orifices 
of muDOOae gfauide nay be olMenred on either side the fraenam Ungns. 

14m. Hie tongue, larynx, and lower jaw of the Golden Eagle i/4qmla Chrysa'itos, 
Vic.)- T^if tongue is large and fleshy, divided into two lateral por- 
tions by a deep longitudinal furrow ; at its base is a aeries of small re- 
troverted spince anaiigied in the Ibnn of a chevron, between which end 
die hrynxAe enilaoe ia ctndded widi the orifices of wunetons ghadokr 
fiollides : two rows of retroverted spine* again occur betiind Ae laijnz. 
A row of glandular follicles is seen on cither side the frtenum lingne, 
and a large cluster of similar orifices immediately anterior to it. 

1483. The tongue and fauces of an Emc (Ifaliaclus atbicilla,) showing the 
orifices of the glands analogous to the parotid, which are shoated at the 
angles of the mouth. 

1484. TLc tongue and larynx of the Osprey {i^auuton IJalnitiUs, Sav.). 

1485. The tongue and lary nx of the King-Vulture s^k'ultur Papa, Linm.), show- 
ing Ae series of tnuD retroverted sphMtaleiifdie kind nuHgina of tlw 
tongue^ of wdudi the sides areieised so as to render the dorsum ooneare. 

In Mammals. 

1486. Thn antf-rior part of the tongue of a Dolphin {Ihlphiims Tursin, FabR.). 
It I', [till k md short; fringed along the margin witii a number of irre- 
gulerly tluii^d(cd obtiise ptoccs s e s } flatendsnoodionthe upper surfiwe, 
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wfakfa ia devoid of papillte ; and covered vUk « ddck cuticle ; the ibiie- 
tai« of dM tongue m* dMivfoN^ evideadj not adapted to Ao Nosptioa 

of ddkate imprentons of tante, bqtwoords with the mode in which the 
food 19 taken, which does not andergo mastication, but is swaUowcd after 
a coarse division and leoeimtioii* (See the form and itractuce of the 

teeth. Nos. 327, 328.) 

1487* A small sec-tioQ taken from the upper surface of the tongae of the Piked 
Whale {Balema Boops, Linn.). It is coreied with a cotide devoid of 
papilhB, Imt n broken by tncgnlar lonptodinal tanarnn, and ooveied by 
small and aingnlar wavy vimklea. A layer of blabber is interpoied be- 
tueen the akm and moMlea of the tongae^ 

1468. A Kction of the [upper surface of tlin rnot of the tongue of the *Botde- 
nnsn Wlialc' {Delp/unus (Jli/pcroodon) Dalei, Cuv.), showing nnmerous 
pores of glnndnlar follicles, anterior to which are four large fossiilate 
papiilie, with a few simple obtuse papilke at the sides. The whole sur- 
face is imgolarly vrinkled. 

« The toogoe, wludi is the oigan of taste, is also endowed with the 
tense of touch. It is likewise to be consideted* in die greatest number of 
animals, as an instrament for mechanical purposes; hur prohahly less so 
in the Whale tribe than any other. However, even in these it iimst have 
been formed with this view, since, merely as an organ of taste, it would 
only have required buCm^ yet is « projecting body endowed iriih motion. 
In aooie it is better adapted for motion than indtbeist andl siioaU snp- 
pose this to be requisite on account of the difference in the mode of 
catrhini.' the food and in the act of swallowing. It is most projecting in 
those with teeth, probably for the better conducting the food, stej) by 
step, to the oesophagus ; whereas it does not seem so necessary to have 
soda managenent of die tongue in diooe which have no teedip and cateh 
their food by merely opening the moudi and swimning upon it, or by 
having their piey earned in by the water. In the Porpoise and Grampus 
it is firni in toyfiirc, composed of mnscle aod At, being pointed and 
serrated on its edges like that of the Hog. 

** In the Spermaceti Whale the tongue was almost like a feather-bed. 
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lb As Fikid"Wkal« ftwui Int gently raised, baldly Iwving any latenl 
edgn, lad its tip pto j ecl u ig bat Ktde, ytt, 19m wntf odier tonga^ oom- 
posed of HHMCle and fat. The extent between the tvo jaw-bonet in Ail 
Whale was very considerable, taking the whole width of the head or upper 

jaw, and of course including the whalebone. This extent of sar&ce, be- 
tween jaw and jaw, having but little projection of tongne, is almost flat 
from tide to aide, u exSnmdy dutic whan contnctad, and thtowi tbe 
imur membmie into a vMt nwDber of fwj wnuSk foUi tlwt mn paiaUel 
to one another, but which era egtinditown into a close serpentine coone 
by the elasticity of the part in a contrary direction. From the tongue 
being capable of bnt little motion, there is only a small mass of muscle 
requited ; and from the thinness of the jaw-bonea, the distance between 
die lover mtfiuM of lie nondi and extemil iniiuie of Ae ddn li bat 
•nidi, and iUi ddn being ribbed and very elastic !■ cBpabk ^ 
able diitentioo, by which the cavity of the mouth can be enlai;ged. 

" The tongue of the large Whalebone Wiiale I should suppose rose 
in the mouth considerably ; the two jaws at the middle being kept at such 
a distance on account of the whalebone, so that the space between, when 
Ae month ii ihn^ mut be filled up by the tongue." 

Xbmur, «n Wkattt, Plid 2Wm^ 17S7, p. 496. 

I4S». ThaeMianiitf of tfaa tongna of ttwBlcpIunit {Sbj^AMmh Blom.). 
It il my tbidr, deepi, and aluf^ of a ronnded conical igoie; nanwroas 
antall obtuse papills are scatter* rl n . cr its mrfKC!, iriudi otherwise it 
smooth. Bristka an |ila««l in the ducts of the •abmaxiUary glands. 

1490. A section of the upper part of the baae of the tongoe of an Elephant, 

showing the large fossulate papiUse. 

1490 A. Tlie extremity of the tongue of a Hippopotamus {Hippopotamus am- 
phibim, Linn.). It is thin and flat, a little widened at thr- extremity and 
slightly notched at the apex : nomeroua small conical papillae are scat- 
teied over it. Mkt, Brit, 

1 491 . The tip of the tongue of a Hog, injected. 

1492. A portion of Ae palate of a Hog. 
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1408. The tong\ic and larynx of a very young Hog (Sus domes tiri/s, Li\n.), 
"with the lower jaw covering over the upper," therefore a malfonned 
qteciinen. The margins of the anterior half of the tongue are beauti- 
lUHf llnngcd villi namcfOQi ioog villi. AtllMbMaordietmigwtheie 
■re two iMmhte papiOtt, beUadiriudi -duM are muBCcont eome retro* 
verted conicnl pnptllae. The larynx is wefl defended by the tpi g lottia, 
t}ic sides of which extend to the posterior part of the aperture. 

1494. The extremity of the tonj»tic of a Dromedary {Camdus DromeJarms, 
Linn.), shnwint^ the numerous small eoriiral papilht* -which give the vil- 
lotis character to its surfoce, and the larger obtuse papiUae scattered here 
mA there, and wludi are most abondant on the under side near die mar- 
gin of ifen iMgiie. 

I4M. Anodwr McttoB ni tlie nine tongne, iulnfliiig iSie auMd poMioB wbiA. 
is situated in the molar r^;ioil of month ; this part, in addttioiB to the 
eonical papilhc, which here acquire cODSidenUo tiso, hM tllO « fOW of 

large fossulate papillic on cither side. 

1496. The foaces of a female Dromednrv, or One-hnmped Camel (Camehis Dro- 

medarms. Linn.), showing the broad pendulous process or flap which 
extends from the anterior part of the soft palate^ and whidi is here 
brongfat Ibrwtrd and rests upon liw donom of &e tongas. Thevdom 
inhti oMidft A condidenUe waj down tiio plmifDS olker haviag givin 
off this procem^ and tenDinates by a slightly conam fliMgin. The pha- 
rynx behind the velum is dilated posteriorly into a sac. 

1497. The fauces, with the larvnx, OS hyoides, and root of the tongue of a male 
Dromedary. The pliarynx is laid open oti thf rtsrfit side to show the 
pendulous process of the soft palate, cxiuiiUing nine or tcu inches down 
dm pharpz, and passing beknr tibo margin of tthe soft pabuo and tbe 
opaslng of dm knyut. The phnrynz ii eoasideiiMy dilatsd jpostvrioily. 
It is supposed dMt by means of this mechanism the secretioa from the 
extended glandular snrfacc of the flap, and perh .ps \hr- wafer regurgitated 
from the cells of the «!tomnch (sec No. S67), is appUt d *o the exiendcd 
surface of the pharynx and tbe root of the tongue, so as to uUay tlie 
fiMling of dtint «ail enable the imnl to endme <he long reauieloB* of 
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drinking which its geographical position necessitates. The remarkable 
difference, however, which the structure above described presents in the 
male and lennle, would bdietite that it was to a oeitaia degna a aeznal 
peeoliari^ t it amit be obsemd* however, tltat Ae iiraetdie ai it cxiaia 
in die fiemale may be adequate to produce the eiiect leqniied in moigleiriaf 
the fauces and allaying the feeling of thirst. 

On ihe If^ft side of the present preparation, the os hyoides, the muscle 
extended bcis^een the anterior and posterior comua, and the lower con- 
strictor of the pharynx are shown. 
1497 *• A part of die oa hyoidet and die «pi^otd» of a Gand, ihowing dia 
long omacte «alled * hjo-qni^otddeiiii't which it extended between diem. 

J496b A portion of the palate of the Dromedary, taken from near the origin of 
membranous flap, which lobricates and moiateni the ftuoet, ihowiiig itt 

glandular structure. 

1499. A portion of the membrane from the inside of the lower lip near the base 
of the tcogne of the Dromedary, showing the large pointed procesMa at 
dwt port, and die groiqw of mncons foDidee whidi poor dteir aacretion 
npoB it. Briidea are ioaerted into the dncta of theae glandi. 

1600. Portiona of die lips forming one of die anglea of die mondi of a Dro- 
medary, showing the inner snifrce bcaet with similar processes, most of 
them directed towards the fauces, wliither they tend to direct the food 

during the process of mastication. 

1501. The tongue and fauces of an Armadillo {Dasypusnovemcinclus,hvs^.). It 
ia loni^ diree«ded, and gmdoaUy tfinuniahea tenpoiutt the anrfiue ia 
Biinnldj papSoM, and towards the base of die tongoe there are two fbi- 

sulate papillae. The emarginate apex of the epiglottis is seen projecting 
through the arch of the soft palate, in the middle of which there it a 

thickened part like a rudimental epiglottis. 

1502. The head of the Little Ant-cater {Myrm'-rf>phas^a didactfila, Linn.!, with the 

lower jaw, and the long extensile, tiliiorm tuuguu turned down, showing 
dietwo foaaolate papiOBat iti bate, die pahte, and the tingle bomjnio> 
]ar plate on each nde of eadi jaw. 
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150a. The lower jaw, tongue^ ead larynx of Am 'AauBn/ (Qak. AfytmecopAaga 
Thmmduaf Cw.i). The tongue, although extended to nearly a foot in 
length, it not drawn out to its full length ; when refracted it i"* rrreivod 
into a shenth, which passcii in front of the larynx and trachea dowu tlie 
neck, and it has heen cut across together with the aheath at this part. 
The tongue ii abundantlj lidmcated by the Tiicooa lemtioii of muneraiM 
ghoidb ananged along the aidei of die rnontli. In addition to tlie leeretion 
of the or^ary salivary gknds : thus prepared, it is stretched out in the 
vicinity of some ant-hill, and withdrawn from time to time with the ad- 
herent insects, which are swallowed for food. Some of the long cutieular 
rctroverted setae with which the anterior part of the dorsum of the tongue 
it armed, are preserved in the preparatioii. 

1508 A. The tongue of the Spiny Ant-eater {Echidna J/^^o tx, Cuv.). It resem- 
Uiei in its wnniform sLupc and extentibility that of the tme Mynneco* 
phages hot ie armed at ite expanded beie with nnmerooe cotieiilar letnK 
verted •IMiiee. BrtBaatd fy Sir Evertrd Harnt, Sort. 

160S B. The tODgoe of the OntAorhyndiiis {Ormtkerl^fiKkiig fmndtmUf 
Bjlvm*)> It ti divided mto two parts ; one anterior, faeeet with mnnerana 

coarse papillae ; the other posterior, broad, raised above the level of the 
first, and projecting over it ; this part is armed anteriorly witli two strong 
spines, directed forwards, which probably serve to prevent tlie passage 
into the fauces of such tabetanoes as ought fint to undergo mastication 
and maceration in Ae ciieek-poadiee. Behind diie raised part of the 
tongne ie eeen die leiyn^ deCeeded hj a large triangoler ^^ottie i a 
part wUdi cesentiittjr diaractcrizes the mammiferoaa daas, to whidi thii 
iingiilar animel it now proved to belong. 

Presented by Sir Everard Home, Dart. 

1604. The tongne and larynx of the Vulpine Opossum (Phttlanghta i:ulfjirta, 
GEOrrK.), injected. The tongue is thick, covered with very minute 
villi, and has three fossuiate papillve near its base. Bristles arc placed in 
die ghmdidar cavities representing the tonsils. 



1505. The tongue of a young Kangaroo {Maenpus mofor, Shaw). It is si- 
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milar to the prece^ng, bdng laniiildftilloiia^nd chHictariaed by Arae 
foMolate paptOe near its base. 

ISOSt The tongM of the Paca or Spotted Cavy {Calogem/s subfusca, F. Cov.)* 
The compressed and deep form which the tongue here presents is com- 
mon to all the Rodent quadrupeds, their mouths being narrow from side 
to side, bat extended from above downwards. The tongue is large, and 
fiUs pretty wamloAf all idm space^ bearing commonly die inprese of die 
palatal ftmwa on ita doianm, and of the grinding tn^ on its eidesi 
its free apex is short and obtuse ; and in many qiedes it presents, as 
in the present example a sudden elevation conesponding to the molar 
region of the momh. 

1507- The anterior part of the |aws and tonpu':' f>f a R;ihhit f Lrpu^- Cuniculus, 
Limn.). The smooth anterior part ot the tongue exhibits the impresbion 
of ^ oblique palatal lidsea iriiich an Amm on die upper jaw ; the 
conmenoemest of die niaed nmlair poedoM of the toogne b prcaerrad. 
The bifid upper lip and the hatiy inffgnmwit continued into the cavity of 
the mouth on each side, which are common to the Rodenti i, ni l th - small 
posterior incisors of the upper jaw, charactcristie of tiie genus L>epuSy 
also deserve notice. The arteries of one side of the head only have been 
hyectedi shoving the very litde commnnicadon whidi suhsists between 
diem and those of dm omKMitB side eidier in the upper or lower jaw. 

1500. The tongue and laiynz of a Seal (Jf^Heea oiluln^ Lrnii.), showiiig ita bifid 
extremity fiinged with ddieate papillse, its flattened upper snjEma^aii^ 
the fossulatc papilla; and rugse at its base. The tonsillar eanitiea and. 

glands are indicated by black bristles. 

1609. The tongtie and larynx of a young (Lion Felis Leo, Linn.,' injected. The 
tongue is of considerable length in consequence of the distaucc at which 
die larynx and os hyoidee aae placed bUiind the bony palate. The soft 
palate ia of a proportioiial extent. All that part of die toogne wUdioor^ 
lesponditothe soft palate is smooth ; as it advances forwards it is coveted 
with large soft papillae directed backwards ; then there arc four large fos- 
sulate papilla!, anterior to whirh the simple conical papiltse continue in- 
creasing in size to near the tip of the tongue : the strong cuticular spines 
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iqg surface beneath. With tlie larynx there ave p t uu n A Aa dijroid 

glands end put of the wide trachea. 

1610. A portion oF the cnticular covering of the anuUer pOBteiior coniicel pie 

• pillce, from the preceding tong^uc. 

1511. A portion of the cuticiilar covering of the anterior papillae of the same 
tongue. At the fore part of the base of each of the Urger spines may be 
obierved a group of small gustatory papills. 

1612. The extremity ot the tuague of a Lion, with the cutieuiur covering of the 
papiOw icmoved from €oe nde. 

1518. Tbe entenor port of die toogno of a lion, vidi tihe coticnbr and spiny 
eovering of the pepUbe pfeaerfed. Tbe loaghneie vhieh ve ftd in the 
cat's tongue it prodoced by nmHar homy or coticnlar apiaeat vbidi am 
here ahown on a laige acale. 

1614. The tongue and larynx of a Hpena {Hi/(ma striata, ZmMZKMASv) , show- 
ing a circular group of retroverted spiny papilla: on its anterior part, and 
coarse soft p^pills at its base. Tbe ligamentous rudiment of the gloiso- 
byal, commonly eaDed Uke 'lytia* or * worn/ ia ahown at the mder part 
of tbe tip of die tongue ; it ia firm and daatu^ and probably aaaiata in the 
■ act of hppiog.. The toodla are relativdy laiger than in tbe lion. 

1514 A. The tongue of a Jadad (CM onrnv, Liim.), ahowmg the ' worm.* 

1515. The toi^ of a Dog {Qmk J im uS m it, hanu}. 

1515 A« The oa hyoidee of a Bobr Bear {Ursus moHiimus, Pall.) . 

Pnmued by W. £. LmA, MM. F.M.S. 

1515 B. The dilated rxtrcmity of the toriEriif' of the same. Its upper sniface is 
characterized hy a mc^inl longitudinal iiroovc, and by the closc-srf. suiall, 
et^ual-sized papilUe : tlie sides of the under surface are beset with coarser 
papaiae. AwamAtf fy^,E. Ltadi, MiD. FJt^ 

1 5 16. The tongue, laryn^ and part of the trachea of the Mocock, or Ruffed Lc- 
mnr (Xomt M 9$ m m , Cbwrrn.). The tongue ia broad* covared iritt 

m9 
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small, soft, conical papillse, amongwhicli obtuse papillae are interspersed. 
A long, painted, flattened process, l>i6d at the apex, is continued forwards 
ftomllieftmiin lioguse. TIm soft pdate tcnnimtesbdavin a coocwra 
naigm, whboitk an vnila. The q[n^k»tti* n tcnailialde for hi iiae. 
One of the lobes of the thyroid gland is presem^ «llM^ i* of hlfe«ae ; 
it may be observed that the rings of the trachea are entire. 

1517* The tongxif of another Lemur, showiog two smaller fr^nal processes be- 
neath the larger one noticed in the preceding flf^cription. The parts are 
injected, and the coticolar covering removed from the apex of the tongue, 
abowiug the vaMidarity of die latgaoeiit antftee. The larynx is laid open 
to dwpby die laige nie of die e|nglottnyl]ie lateral M«c«di, aa^ 
Tocelefti 

1518. The tongoe of die Slow Lemur (Loris tardlgradus, GaortR.). It ii of a 

similar structure with that of the Morock, and hai oORcepondhig pio> 
cesses projecting forward from the frscnuiu. 

1619. The tonpne and larynx of the Mandrill {Papio Mormon, Geoffr.). The 
dorsum is covered with minute conical papilise, and obtuse papillae inter- 
tpened at pretty regular distances : at the bate of the tongue there are 
duee 1ai]ge Ibsmilate pa|Mll«. The aoft palate is pieservediridi die abort 
uvula. The huynx it laid open, showing the lateral etccoU and the com* 
mencement of the mesial ponch, which is continued forwards between 
the thyroid cartilage and oh hyoides to the front of the neck ; a hlge 
bristle is passed through thii aperture. 

1520. The root of the tongue, with the fances and larynx, of a Baboon {Qfno- 
cepiaius, Cuv.). The sofit pdate and uvula are prcMrvied m situ ; and 
the anterior pttjcctwm of die dihted body of die oahyoid^ 
iqg to die anterior Musenliift of die luym^ b also ihoira. 

ISai. Thoiootof^taagiM^vdnnpaltti,aadiimdaofaBahooQ(QMwe^ 
ku < »M^a, HmuMM*?). 

un. A section of die tongoe of die sum aaioial, showiiig die dqidi to iHudi 
the fossttlate papHls extend. 

1638. The toogw^ with the soft pshl^ nvula, and hwynx of a Gibbon (£§fi^ 
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iaim Lmr, CSw.). The tongiw u ihortar in importion to ito bmdtli in 
the linidnly but pM««iit» * ifaailir itnictiiitt mihI dnpmitioa of fiapilke. 

1694. The lower part of the face of a Hainan Child, with the tongue, phttjnz, 

and Inrynx in situ. The tongue is broad and short, corresponding to the 
form of the lower jaw; its apex is protraded, and shows the filiform and 
the erectile, gustatory, funirifnriii papilltp with which it is beset. 

1525. The tongue of a Child, showiag the different kinds of papilla: on its dor* 
sum, and the glandular dcpremion at the back part of the too£^e called 
csBcuin. Tlie toneOt Mid Uryax Me piee c md. 

15S6. The Hunuui tongue, minutely injeeted. 

1596 A. The Hanu tongue, into which fine injection Ihw been timMm bj one 
of tfie Ungnd etleriee, which colows only the cowe i ponJing eide of die 
toognOt in ooaeeqnenee of the very sliglit anastomosis which takes place 
between the arteries of the two sides. The left side is here injected; and 
it may be oljscrvcd, that the azygous fossalate p^^pilliB at the apez of the 
chevron formed by these gluiids, is injected. 



SxBiBS III. Organ of Smell. 

''The Muee of Sndl hia mi oxgin fbr leoeirinf the inqiMeeBioB edlid 
^ Noea. I impeet it b not eo nnifOfael et wfant tane iet aft leest no 
otgan that can give die idea ta foond in aaany of tiio move impeifeet 

animals, and even in one tribe of the more pprfpct. 

"The organ of smell is a simple organ, being principally fitted for this 
•eoaatioQ, and therefore presenting less variety than the organ of taste. 
Howeter, die organ may be aaid to anawer odwr pmpoiea^ aa it gifoa 
paaaagotodieatrfbrieapiiation; ao dntdietwopnipoaeaananawaral 
bj the same aet* Beaides, in some animals it is eloBigated so ati to act as 
an extremity or arm, as in the Elephant ; or to dig, as in the Hog : but 
in these cases this elongation is only, to be considered as a useful part 
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pheed iiew for the convenience iof the oigen of uneD, M thia extvenitr 

b generally employed in the affair of food. 
It is situated (at inr M I know) near to^ and aboTe, the month in aH 

animals. 

" In the Fish> which ii the moat imperfect animal that I know iriiidi hai 
diia aenee, the organ if £stuict from all others ; hut hi the Amphibia, Biid, 

and Qoadrapcd, it comrnnnicntea with the mouth. This situation allows 
it to be an assistant to taste, or rather the remote judger of proper food, 
while taste maybe reckoned the immediate ; for the body which possesses 
the quality of odour, need not itself be la coauct with the organ, but 
only the parts possessing that quality raited into vapour, and that vapour 
nafclng Ae impraaioB ; or the suhstanee faeeomei lolaUe m vater, and 
that vatrr coming in contact vifli Ae organ, which becomea aimilar to 
taste. This happens to be the case witli fish, wliicli is no more than 
smelling the medium in whirl! tViey live, ho fh;it smell becomes much 
more extensive in its mode uf reception than what taste is ; and, indeed, 
I helieve it to the tame proportion note tneM to diooe animah whidi 
have hodi : for many animali might do very wdl trithont taite, whidi 
would do very ill without smell, as the Dog, Fox, Wolf, Lion, Gov, 
Hora^&c. Ttidocd, in such it would be extremely inconvenient not to 
have it, for the operation of tasting is considerable, requiring a movement 
of the body to be tasted, and also to undergo a change, while smell is 
done at onoe. 

<' A» the mode dS ii^ilieation of die matter which mains Ae impm- 
sion in smell, is mora deKcate than in touch, the organ is also more de- 
licate in its structure. The stmcture in the sensitive part appears to be 
pretty much the same in all the animals possessing this organ ; it is a spongy 
or soft membrane and very vascular ; which is known by injection. It 
does not appear to be ooveied hy any cniide. The aonle reoaptton of 
smeU to the mind is omsed by quantity, therefore the amrfooe of impm- 
sion is extended or increased, and more especially in those animals whidi 
nre to, or ran, distinguish their food by this sense alone, and still more so 
lu those which are to go in search of it by the smell, such as the Dog, &c. 

** Hie opentioD of iuell is performed, I believe, in the act of respira- 
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tkm in all niinialt that breathe air ; and in aU, exoqittng owD»4ib opera- 
tion of respiration is principally performed thioaglk iIm hom^ M tint the 
passage in them nn^wr rs two purposes. 

** Smelling uo more than the atmosphere or '"*«^""» in which the 
animal lives being impregnated vith aiiMh awtter ■• to make aa impna* 
aion on tbe oifui t thevefoie the air beoomei tlie oMditim to Ae aeriat, 
aad nater to the aqnatio. There is, however, a tribe of animals whose 
coastrt i ction is that of the most perfect, but which live entirely in water, 
which search and catch their food ia water, yet from their geaenl coa- 
stmction they must breathe air. 

'* Here arises a difficnkj : an aaiaal to inaatha dr wUdi it need not 
amen, and not to bRallN water which it dionld aoMl^if MsdUngweic 
necessary ; and to make a water-sosc, was making it, in dus respect 
like a 6sh, which would be deviating from the first principle t therefore 
nature has made them eatiiely without the organ of smeU.** 

1. JbtFtthtt, 

1527* A sectioin of the head of a Sturgeon {Acipetuer Slmfi», LlWM.), iiiclodillg 
the organ of smell of the right side. The olfactory nerve, which is of 
large size, is cat obliquely across i it expands at its terrainntion upon the 
back part of the pitoitary membrane, which is contained in a cavity of a 
aeaa idrc okr ferai, nd h iBapnaail ia ■ aaiiea of deep hot Ain samihmar 
folds, which ndiate ftom a *^ p " « **«**>«** oeotie. 

1516. AsoeiioaoriliaheadoraBkate(iU«A«it,Iani.),indadiagthe organ 
of aasalL In diis apedaa iho ccMnl li^unMt to vUdi dm <d&clory 
lamias are attached, ia extended across the long axis of the nasal depres- 
sion, and the laminse are continued at ripht angles to it nn<l pamlli 1 to 
one another to the circumference of the cavity ; half-way towards which a 
triangular process is extended forwards flmm the maigin of cndi. The 
estemal ettfaaoe to ifao cavity ia deimdad hy on opeiadar fold. 

1569. A aaedon of ilia head of a Fieo^MO (TVygon paatinaeay Cvv.), hidndiBg 
diaiowar%ndAeoi|pM«f amaUt showing di« {lorilion of the ostciw 
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nal orifices of the latter with reapect to the moath and the dUpoaition of 

the olfactory laminse. 

1530. A section of the organ of smell of a Shark {S<ptalus Galeus, Cuv.), show- 
ing the elongated balbons termination of the olfactory nerve, extending 
behind the ligamcDtow conunissorc of the oUactory kminaB: blade 
briades are placed om cadi aide of the nerve. The eattemal antfiwe of 
HbKHt lamime is very mnch increased by being thrown into doae-M* 
transverse folds ; the angular processes of the laminae extending out- 
wards between the ligamentous commissure and the periphery of the 
OAsal cavity are much larger than in the Skate ; but, as in that fish, the 
lantins are parallel to one another. With leqiect totheoUactory aenie 
in fiabea, If r. Hnnter aaks, ** b the mode of amelling in fiahea aioiilar to 
tatting in other animals } Or is the air contained in the water impreg* 
nafod with the odorifirous parts, and is it tliis iiir the fish smells ? If so, 
it is sDincwhat similar to the breathing of fish, it not being the water 
wliicii produces the effect there, but the air contained in it. This I 
proved by experiments, which are mentioDed by Dr. Prieadejr.** 

2. In Reptiles. 

1&31. A section of the anterior part of the head of an Iguana [Igttann tulifmi- 
/aia, Limn.), including the left cavity of the nose and the corresponding 
oUactory nerve, the latter ia of amaU aize, and ia oontinoed aloDg a groove 
hj Ae aide of Ae npper part of the aeptnm narinm to the nasal cavity. 
A single broad turbinated cartilage extends into the cavity from the outer 
side, and terminates at its lower part in two tuberosities placed one behind 
the other. The nasal meatus rxtends at lirst longitudinally backwards 
to the upper part of the turbinated cartilage, and then bends vertically 
downward to terminate in the month half-way between the anterior 
nianDarj and palatal teeth. A brialle ia plaoed in the nasal passage. 

16S9. A lon^tndind section of ^ anterimr part of die bead of a Turtle (Ot- 
ionkMjfdas, Broncn.), including the left aide of the organ of mndl; the 
CKtemal orifice is a simple oval aperture, bejond which the canty and. 
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daiily expands to contain the torbinated cartilage and pituitary mcmbiwie: 
a part of the latter has bucn dissectt-d to shoW the filwM of the viSuAWJ 
nerve expanding upon the cartilage. 

1&33. The opposite scctidn of the same Turtle's head, with the olfactory nerve 
siinilnrl)' dissected, iu botli preparations the parts arc fiucly injected. 

1534. A section of the head of auothcr Turtle, showing both olfactory nerves, 
with the septiun narium, the two tnrbineted cartilages, and the anterior 
pertof the nawl pasaagee. Tb» one on the left tide it leM open, the 
other ie left entire^ and the fifaeee of die nene which VftttA over the oat- 
aide of the turbinated cartilage are shown. 

1535. The torbtneted certilagea and the cartflaginoai aeptiim narium of a 
Tnrtle. 

a. In Birds. 

1586. A longitudinal section of the head of a Swan {Cygnus Olor, Briss.), in- 
clndinp the septum narium here covered with a rugose pituitary membrane, 
the vascularitj of which is shown the successful injection of size and 
TenniEon. In thit bird the eepciun n inconpkte at tte anterior part, op- 
' poute the estental noetrile. Two biiatiee ate paased from the extenal 
car through the Eustachian tube wUchcomroimicates with the fauces just 
Iirhiiul the posterior or internal aperture of the nostrils. The lachrymal 
canal is laid open externally, tog^ether with the air-cavities anterior to the 
orbit. Above the bristle, which is passed throtigh the lachrymal passage, 
may be teen the naeal gland, which ia situated above the orbit 

1537- The opposite section of the same head, showing the three spongy or tur- 
binated cartilages, of wUeh Ae middle one ii eoniideiabfy Ae hurgest^ and 
the membrane which coven it the moat vaicalar. Two hrisdee are pamed 
through the lacbiynal docta which npm between the inferior and middle 
rartilapcs. nri«ttle8 are also passed from the ear into the Eustachian 
tube and through the air-cavities at the anterior part of the orbit. 

1536. A longitudinal section of the anterior pnrt of the head of the Golden 
Eagle U'lijuiln Chri/xaiUos, Vk. ), showing the turbinated cnrtilages and 
cavity of the nose, together with part of the orbit and the air-cell con- 

VOL. lit. H 
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tinued from it anteriorly, nnd situated below the nose. The parts being 
minutely injected, the Tascularity of the pituiturj membiune covering the 
midiDe torfaoiated cutilige ii dispUjed. BMioiii «f Ae 9gt and 
cfdidtjuiili iStMm^MSugwMialbiunt, an picMm^ dioirii^iiie titintioB 
of the two (nmctk ]adiijiiMli% duoi^ lAaA btiadM sat Tgatatdiiong 
the duett to tbe nose. 

1SS9. A transTerse section of the head of an Erne {HaiuBefus aHieiiia, Sav.), 
showing the convolutions of the middle turbinated cart ila re, and the dis- 
position of the pituitary membrane, which is thickc&t on ti e ronvex or 
mesial side of the convolations. Tbe aif-cells ia the superior luaxtlkry 
bonet sod tlwit cww i n ii cwlkiiw nftli liioiB vludiMV liftntBd fai front vt 
Aee7elM]],m«dlaeeiimiliiapNp«niMMi. Biiatlee hurt beta ioMtted 
tDto the lachrymal dacts and into the common termination of the Eu- 
stachian tubes, tbe respective condu!t>> of the eye «nd eerfor COndoctUig 
their superfluous moisture to the uaiuil passages. 

At the back part of this preparation the left ejeball is laid open,8how> 
ing tlie marsupial memlmuie. Hie f^;^ eydNdl ft entire, and die eb- 
dtietor, attoDent, end dqprimeni ocoli, togcdier mdi die qmdntiu and 
pyianudalia maMlei ofdieinembiaiMiBicdiaiM areirdl ^splayed. 

An anterior transverse section «f die head of die tameEagk^ thowinf die 

external nostrils, the anterior terminations of the middle turbinated car- 
tilages and of the lachrymal ducts, in which bristles are placed ; together 
with the communications of the maxillary air-celU with the cancellous 
itractnre of die upper mandible. 

1541. A section of the integument covering the upper part of the head of a 
Porpesse (PAoewf a cmtmum's, Cuv.). including the external orifice of the 
nasal passages, or blow-hole : it is single and of a crcscentic figure, with 
die conresity toraed forwards. 

I i42. A section oi the upper part of the head of a Porpesse, showing a portion of 
dM nlvokr^n^amtu for dosing die hlowMei lUi consists of an ex- 
tended chade btegoment, fining a cafity at the poatariof part of the ter> 

I 
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mination of the nasal passage; when the cavity is empty tli< nn ui' i inf is 
thrown into irregolar transverse folds, wiiicli presij iorward^ ugainit the 
opporitie or MMerior tidaaf tb« pii»»ugc, and oppote A«<iiti7 of mlcr by 
the UoiMiok. Bdov tiMw Vkbh on As poKcfior part of die punig^ 

there are Mro vmItoUu' prominences which pass like die bolts of a double 
lock into corresponding cavities or sockets on the opposite side ; these 
cavities arc <shnwn iu the pre^i^ nt specimen. The eKtMSal opening is 

further defenutd by a strong spiiiuctcr muscle. 

1543. A. section of the head of a Porpesse, including the posterior parietes of the 
commoD termination of die nasal passages vidi die fIGateA ind dilatable 
folds of soft eibttde int^ument above described, and die valvular pro- 
cesses tvfaich lock into die cavities of the opposite tide. The fold* Me 

preserved entire on the right side^ but have been cut across on the lefi to 
4how the depth of their plicatioits. See OaUtry C^b^ut, voL ti. p. 107. 

pi. 29.) 

1644. A section of the head of a Porpesse, including the whole valvular appa- 
ratus for closing the nasal passage below its dilatable terminal cavity ; the 
ptoceaaca or bolta aie here witbdfaini from thdr «ockets» and a qdll ii 
paaaed dixough die pliatad receptade and btow-bole : when dik looep- 
tade is distended vidi vater, and the surrounding muscular structure is ' 
in action for the purpose of forcibly expelling its contents, then the bolts 
are, by the same action, firmly fixed into the opposite sockets, and the 
fluid in the receptacle is necessarily expelled or spouted by the external 
opening. 

1645. A section of the upper part of the bead of the Piked Whale (^a/<^ 
Botp$, LwM.X aboviag die extainal orificea of die naaal paaaagei, or 
falow^boka, diadnct ftoqi One anodier. Tin left Uow->h(dB ia hdd open, 
showing the corrqgated awftce of the lining membrane, and thecontiai^ 
ation of the rete mucosum into the cavitv : ffi right Mow-hole is pre- 
served entire, together with the valvular protuberance by which it is de- 
fended. 

1546. A section of the head of the Piked Whale, including a portion of one of 

ii2 
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the nisal pnwgei, widi Ae tttrtriniied bmw and itttnHaiy membniie, 

which is sapported by a plexus of vessels. 

" In this tribe of animals there is somethin£r very remarkable in what 
relates to the sense of sinclling ; nor have I been able to discover the par- 
ticular mode by which it is performed. 

" When we eonMder A«*e aiunnb w qoadmpcdt, and only oonitracted 
dtftmitly in cstmnal fbm Ant pcogicinvB motion throng^ wat6i« we niiwt 
eee Aat itma necessary that all the senses should correspond iritll tbb 
medium : we must therefore be at a loss to conceive liow t)u-y smell, sitice 
we observe that the organ for smelling; water, as in Fish, is very different 
from that formed to smell air ; and as we must suppose this tribe are only 
to emcll water, bdng tke meffion m fdiich mcIi odonfttom particle* can 
be diiiiied, we ahoold ezpect llieir o^an to be ainular to that of Fiah : 
but in that case nature would have been obliged to have attached the 
now of a Fish to an animal constructed like a quadruped ; and it is con- 
tiary to the laws which are established in the animal creation to mix 
porta of diflEerent animals together. 

*t jji iiMii7<^thia tribe dwie ia no organ of smell at aUi and in those 
which have such an organ, it M not diet of a Fish, therefore piobdily not 
calculated to smell water. It becomes difficult, therefore, to account for 
the manner in which such animals smell the water ; and why the others 
should not have had such an organ, which, I believe, is peculiar to the 
laige andamall Whalebone Wbniea. 

** Aldioa^h it ia not the ezieinal air iriiich diey inspire that prodnces 
nnell, I believe it is the air retained in the nostril out of the conent of 
respiration, which by being impregnated with the odoriferous particles 
contained in the water during the act of blowing, is applied to the organ 
of smell. It might be supposed that they could smell the air on the snr- 
Ihoe of the water by every inspiration, as aniraalB do on land, and pro- 
bably they may ; but this vill not give diem the power to amdl the odo- 
liferous particles of their prey in the water at any depdl; and as their 
organ is not fitted to be affected by the application of water, and as they 
cannot suck water into the nostril, without the danger of its jpassiog into 
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the longs, it caanot b* by ill appKartioii 'to din oigu dMt thej Me 

foablcd to ?mr11 

" Some hvixt: the power of throwiiii: tlir water from the iiioutl] rlirough 
the nostril, and with such force an tu ruist- it tliirty fcut iiigii : this must 
•aswer mhm tB^Mflant purpose, although aot immediately eiiiieiit to wu 

<* At ibe otgui appeon to be fimned to nwU air only, aad ai I ooo> 
ceive the smdling of thr rxtemal air eoold not bo of me aa a wnaet I 
therefore bdicvc that they do not »tnell in inspiration ; yrt let us con- 
sider how they may be supposed to smell the odoriferoiu particles of the 
water. 

Tbe oigan of amdl ii oat of die diieel road of the cment of air in 
ioapiiatloii} itiaabooiitoftheonrraitofinleririMfetheyqioiits may 
«e not loppose then that this sinus contains air, and at tbe mrter panet 

in the act of throwing it out, that it impregnates this rf «prvoir of air, 
which immediately affects the sense of smell ? Tliis operiitmn 13 probably 
performed in the time of expiration, because it is said thai this water is 
•OBctimea veryoibwiw} bntalltiUiloiilygiveatcoigcetnM. 

If die above aolndoii i» jnt, iben only dioee idudi bave die oigin 
of smell can spout, afiwt worthy of bquiry. 

" The organ of smelt would nppenr to be less necessary in these animals 
than in those which live in ;iir, slhcc some arp wholly deprived of it ; and 
the organ in those which have it is extretuciy small when compared with 
that of other anfanili, at well at the nerve wbidi is to teedve die impica- 
mm, aa was obaemd abore.** 

Bmter, Oe FkU. 7Vmt9, 1787« p< 498. 

1540 A. A Un^todinal aeetion of the head of die Omiiboibyndni (OhncAo- 

r/ti/ncktu paradoxus, Blum.), showing the bony aiptum narium,aod some 
filaments of the olfactory nerve descending upon it; also the exturnal 
nostril, the long nasal passage, with its anterior commanication with the 
mouth by the foramen incuivum, and its posterior aperture beneath the 
baaii cnnii. In the cavi^ of the aaninm nay be obaerved the bony ftfau 

FfmmledijfSSr&eiiwdMlmi, Bwrt, 

1549 n. Ahngitndinal lecdon of die hewl of dw Behidna {EMm BfyHnr, 
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Cvv.), showing the long nawl fmmgt of the right side, and the turbi- 
nated bones, of which the superior is extremely complieatcH, hrinp eoin- 
posed of a scries of vertical processes, which expand and subdivide as they 
proceed downwards. Prtsented by Sir Everard Home, Bart, 

151/. A longitudinal section of the Human face, minutely injected, showing the 
scptom nriam coimd liy Ae phaitDj memlmiie, througli whidi the 
filamentiof tbe olftctorj nerve mey beieen zediating from lihe cribrifonn 
^aite of die ethmoidal hone. The frontal and sphenoidal sinuses above 
tbo spptiim ftre laid open ; and behind the septum is seen the expanded 
cxireniity of the Eustachian tube, in which a small quill is introdured. 
The relative positions of the tongue, soft paktc and uvula, pharynx, epi~ 
glottU, larynx, «nd aacenlns laryngUi «e well displayed m diia lection. 

1648k The opposite eeetion of the eauie head, ehowing the three tozlnnBted or 
ipOBg7 bones dmdiog the iiMal onritj into three paaaaget or ' meatnacs.* 

The superior meattu is the smallest \ it is situated between the superior 

and middle spongy bones ; bristles nre passed into it from the posterior 
ethmoidal cells and the sphenoidal sinus, both of which communicate 
with it. The middle meatus is situated between the middle and inferior 
tubhuited bones } a portion of the fonner is remOTed, which exposes 
the small opening lea^g into the mazillaiy sinus or ' antnun of High- 
more'; the frontal sinus is also in commiuiication with this meatus, and a 
bristle is passed front t!>e one to the other. Tlic inferior tJieatus, which is 
situated between the interior spongy bone and the root" tlie moutli. 
receives tlic termination of the lachrymal duct; iu order to show which, 
a portion of the inferior spongy bone has been raised, and a imstle 
inserted into the ori6ee of the duct The Eustachian meatus cwn- 
municates with the nasal cavity about half an inch behind the posterior 
extremity of the inferior spon<?v hone, A small quill is placed in its ex- 
panded termination, which is bounded above by a valvular thickening of 
the glanduliir mucous membrane. The struc-ture of the fauces, larynx, and 
pharynx is seen to the sane advantage b 4iis as in the preceding speci- 
men> 

1649. A tvamvene sectkm of the Human head, showing ^ coovoliitiona of the 
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' bones, the m^tues, and septum of the nose, together with part 
of the maxillary sinuses ; and also afibrdiog good anterior and posterior 
views of the fauces. The soft palate and uvula constituiiug the nmscniar 
and ujcmbrunous valve which closes the posterior apertures of the nasal 
enntieB, and prevenli die passage of fbod isto die bom dnriag dei^ii- 
titMB^'we well dwpkjodk 
1850. A MdioB of die Hnaaon head, iudiidiiif die Mptmii unoM, poidoiu of 
the turbinated bones of the right vide, the right npper jaw and teeth, and 
the contiguous soft part" TTie section has been steeped in an arid, and 
dissected, to show the distribution of the filaments of the olfactory nerve, 
and elio of loiiie of the bniidkn of die fifth pair trliiiA tfemie and snpp^^ 
the otgan off imdl. 

Hih pngtMaem im detctibad and figoed im ^ *OlMefva«ioiis on Ceiv 
tain Parts of the Atliraal (Economy,* 2nd edit, p. 250. Hatea XVJL and 
XVIII. ; and its history is thus given by Mr. Hunter : 

" In the summer of 17&*, being much employed in dissecting the nerves 
paiiing ont of the aknU, I was, of course, led to traoe many of their 
couMXieu with dmie flron die aednUa apballai aadwaa aamiad by 
Dr. 8iidA,diettpiB«ring1iiielQdiei in London, tke bitter 10 tnoedieae 
nerves through the foramina of the skull, I steeped the head in a weakened 
«cid of sea-salt till the bones were rendered soft; and that the parts might 
be as firm as possible, and at the same time free firom any tendency to 
putreiiMrtioD (it being sammer,) the acid was not diluted with water, but 
widi apfaftC Wben die bodea weie rendaNd ao^ puieelng nj intendoii, 
I dBswcted die fltat pair of nci'fea, end daoovetad their diattUwdoiit end 
having node a preparation of the parts in wUeh diey were ftwdi I im- 
mediately had drawings made from them, with a view to have presented 
the account to the Royal Society, but other pursuits prevented it. En- 
gravings were afterwards made ftom thete drawings ; and the preparation 
waa repeatedly abown bj Or. Bmer, in Ua coniaea of enetomy, who at 
die aeme dmepohiled ont that altaiedon In the mode of raeaoning upon 
those nerves, which would natnmny arise from diis duoovery. In dita 
dissection I found several nerves, pnncipallv froni the fifth pair, going 
to and lost upon the membiaae of the no»c; but jtuppose that tnose have 
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nothing to do with the sense of smelling ; it being more than probable, 
that what may be called organs of sense, have particular nerves, whose 
mode of action is different from that of nerves producing common sen- 
sation ; and also different from one another ; and that the ner>'cs on 
which the peculiar functions of each of the organs of sense depend, are 
not supplied from different parts of the brain. The organ of sight has 
its peculiar nerve; so has that of hearing; and probably that of smelling 
likewise ; and, on the same principle, we may suppose the organ of taste 
to have a peculiar nerve. Although these organs of sense may likewise 
have nerves from different parts of the brain ; yet it is most probal>lc such 
nerves arc only for the common sensations of tlic part, and other pur- 
poses answered by nerves. Tlius we find nerves from different origins 
going to the parts composing the organ of sight, which are not at all con- 
cerned in the immediate act of vision ; it is also probable, although not 
so demonstrable, that the parts composing the car have nerves belonging 
to them simply as a part of the body, and not as the organ of a particular 
•ense: and if we carry this analogy to the nose, we shall find a nerve 
which we may call the peculiar nerve of that sense ; and the other nerves 
of this part, derived from other origins, only conveying common sensa- 
tion, and we may suppose only intended for the common actions of the 
part. This mode of reasoning is equally applicable to the organ of taste ; 
and if the opinion of peculiar nen-es going to particular organs of sense, 
be well founded, then the reason is evident why the nose, as a part of our 
body, should have nerves in common with other parts, besides its peculiar 
nen.es ; and, as the membrane of the nose is of considerable extent, and 
has a great deal of common sensation, we may suppose the nerves sent to 
this part, for that purpose, will not be few in number. It is upon this 
principle the fifth pair of nerv'es may be supposed to supply the eye and 
nose in common witli other parts." 

For the detailed description of the branches of the fifth pair, which 
were discovered by Mr. Hunter to pass into the nose for the purpose of 
endowing the organ of smell with a function different from, and super- 
added to, that which it derived from the olfactory ncr\e, we must refer 
the reader to the important paper above quoted, in which it will be clearly 
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wwB dwt Mr. Hnntet wu led, liy obBcrving tlui comtnicy vhieh tlw 
nervei presented ia thMr diiferences of origin and destination, to tha be- 
lief that they had piirtlcnlar functions in n-Iiitiun to tliosc ditTi rcnccs, and 
th&t thev werfi not ulikr endowed witli one g^ciu'ral or (.•oiiiinon function. 

*' I have no doubt," he observes, " if their physiology was sutticicntly 
knofni, but wa iIkniU finddw dBitribatioB and eompficaiMKi <tf nerve* ao 
imineiliatfiy craiiacted with tbeir particatar iukm a« icmKly to explain 
many of those peculiarities for which it is now so difficult to accouBt. 
What natorally leads to this opinion is, tlu- origins and number of nerves 
being constantly the snmc ; and partic ular nervi s brinfr invariably destined 
for particolar parts, of which the fourth and sixth pair of nen'es are 
remarkable inilancei. We may tberefore reasonably condnda, Aat to 
every part is allotted its particnbir branch ; and tbat however complicated 
the distribution may be, the cOOipUcatinn is always regular.'* Instead, 
therefore, of discouraging the anatomist who minutely investigates the 
disposition of the nervous system, Mr. Hunter especially dwells upon 
the lujportauce of that branch of inquiry. " Whoever," he says, " dis- 
eovera a new artery, vein, or lymphati(^ addi little to the itock of pby« 
tiological knowledge, but be who diacovera a new nerve, or fnmiihea a 
more accurate description of the distribution of diote already known, 
affords us information in those points which arc most likely to lend to 
an arenratc knowledge of the nervous system ; for if we ronsider how 
various arc the origins of the nerves, although all arise from the brain, 
and how different the drcnmstancet attending them, we must suppose a 
varittjf efu»» to arise ont of every pecnliarity of •tmetare." 

Ammtt iEemumi, 2nd edit., pp. 280. 

IMl* Tbe Human teptom oariom minntdy iiqcetcd, driei^ and preaervcd hi 
oilof toipenthie, showing the great vascularity of the pituiUry membrane 
covering thnt port, and the mode of ramification of the vessels. 

1661 A. A longitudinal vertical section of the head of a Hare (Leptu limidus, 
LisN ). in vrbirh the filaments of the olfactory nerve are traced tipon the 
septum nariuu), and a branch of tbe infraorbital division of the trigeminal 
nerve, or ifdi pair, is seen passing into the nose, and continued to the 

VOL. in. o 
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root of the large and couipiicated inferior spongy bone. The parts are 
luinutley injected, showing their respective degrees of vascularity, which 
is greattst on the inferior spong^y bone : bristles are placed beneath the 
abov€-uicutioned nerves, and into the uaaal opening of the £aatachian 
tabe. Mu, BnoktB, 

1653. A longitnABsl twtkal teetiM of the Imd of « Leopud (JUb Ln- 
pwrdit*. Limn.), dumbig the tnrbbeted bonei of die left lide m ritm. The 
extent of the need aenVy is propoitioneUj greater than in the Hare, die 
indcue heing principally in the superior and middle turbinated bones, 
vhile the anterior one presents a less complicated sorfiice towards the 
nasal cavity. The parts are minutely injected. 

I5d3. A longitudinul s&xtiun of the side of the head of a young Lion (/Wtr 
Leo, LiNN.), showing the ossa turbinata in mtu. 

The iiiperior hone h of e ooaical fom, extending along the whole of 
the roof of the mml enkf, wtdi it« heee oppoeite to the Irontd none 
(which is here exposed), and its apex terminating above the anterior ex- 
tremity of the inferior turbinated bone. It presents a smooth or unifonu 
surface towards the nasal cavity, as may be seen in the preceding specimen ; 
but the lamella forming this surface has been partially removed, showing 
die ttthjacenthunella, ivbich i» folded longitodioallj : the more complicated 
(fisporition of the exterior lamella of die same bone ie exhibited on die op* 
poute side of the picpeiatson, where die snrfiMe for the extension of die 
olfactory membrane is augmentcr^ by a series of deep arrhcd folds, Imving 
their convexity upwards. The middle turbinated hone is ulso of u py nimidal 
form, its broad basis being applied to the cribi iform plate of the ctluuoid 
bone, and its apex extending between those of the other two turbinated 
haiie% hot not leadting so Ar forwards. The nasal or mesial sorbce of 
this bone is complicated by numerous deep fn rr ows , two of which extend 
longittidinally, parallel with tho tnporinr mnrc^n of the bone, while the 
others radiate in an irregular manner from tlie lower point of aitaili- 
ment. The lateral surface of the bone is less complicated and extensive. 
Tha inferior and anterior tnrbinated bone is of an doagated fonn, and 
ooatmcted at both exticiniiies. Its posterior and inferior exticmitf is at- 
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tidied to the outer perietee of the nasal passage, below the middle of the 

middle turbinated boTip; from this point it i-xtends obliquely upwards, 
enlarging as it crosses the anterior extremitv of tbe inidfUe bonr and 
then diminishing in size to its anterior uiid superior attucbiiicnt behind 
tbe OEiierail nostril: from ite poehion, therefim, die odoraw partidet ia 
inspinitioii rnnet fint impinge npon this bone. lis neael raifiice b piettjr 
naifimn, presenting only one curved groove, parallel with, and near to, tbe 
lower margin t)f tlie l)one; in this rcspoet diflering w idely from the lowpr 
tiirfMnatcd bone in the Hare : its exterior surface is siniilnrlv rlmractcrized. 
lu the preparation the outer lameiLi iias been cot awuy to show tiie sub- 

jteent fold. Tbe whole bdag nunutely injected, tbe ima^antj of tbe 
pitnitwy mcmbraae extended over tbis vaet end complicated enrfiioe it 
«dl dieplayed. Tbe pitnitary membrane is evidently tbidccst and most 

vascnlar nt the anterior part nf the nivifv, wliere it nmst receive the first 
impression of the external air. A portiou of tbe pituitary nieinhrane is 
reflected from the base of the middle torbioated bone, showing the fibres 
of the oUbetoij nerve spreading over it. 

1554. Tbe oppbsite eectloB of Ae mme head, in lAidi die seoond lamells of 
the mperior spoDgy bone has been femoved, showing the arched eon- 
oentric processes of die bone : a simHar section has also been nmovcd 

from the lower part of the base of the middle spongy hone, in which the 
arched processes are tnmed in the opposite direction. .\ part of the 
nasal gland at the anterior part of the fioor of the cavity, and the com- 
mencement of the anterior palatine canal, are also shown. 

The intermediate section of the same bead, including the septum uarium, 
with the Tsseobr pitnitaiy menbtane entire; duongh wUdi may be 
seen blanches of the olfiwtOTf nerve passing in a curved Erection towards 
tbe thidcened base of die sq»timi. 

1654. One of the inferior twhinated bones, with die pitnitnrj membrane inject* 
ed, of a Calf. 

1556 A* Three sections of the inferior turbinated bone of a Horse {Equus Cabal- 
ius. Linn.), showing the cut extremities of the veins which form the plexus 
•abjacoit to the pituitary membrane. JPrefeHted by Jos. Swm, £*q. 

o3 
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I657* A vertical section of tin- anterior pMt of the head of a large S«al {Phoca, 
Linn.), includinj; tlie ioferior spongy bone of the right side. Th<' nasal 
surface of this bonL- is singtihirly complicated by folds, wliich radiHte from 
both extremities uf the bone and .sul)di^ kde dichotuuiou«ly upon its body. 
The superior twl»Da.ted bone it ccjuaiiy cooipUcated in tto stnictare, but 
of compantively rwj small size. 

1558. The inferior itpongy bone of tbe opposite ride of tlie eame Seal, shoiring 

its exterior surface similarly complicated, but divided into two parts by a 
deep longitudinal furrow. It maj be observed tbat this bone is attached 

by its extremities only. 

1559. A vertical section of the same head, including the septum nariom. 



Sbribs IV. Organ of Hearing. 

"The Organ of Hearing is peculiar to certain classes of atiimals; the 
more imperfect do not appear to be endowed witb Ibis sense. Insects 
certainly bave it» if wbat is lebited of Bees be true t however, I have not 
been able to discover tbe orpm itself below Fish, where it is very con- 
spicuous •. 

"It is a specific or pendiar orsran for the sensation of souuds, the 
organ it»elf answering uo other kauwn purpose, which was not the 
case witb the three preceding. 

'* As tbe matter, or body, which ts tbe first cause of sound is not in 
contact with the organ, there must be an intemediate connexion or me- 
dium between tbe two. This medium is not confined to nnv one species 
of nmtter, which circumstance wc may .stjppose produces a variety, and 
therefore tbe organ must vary in some degree according to the medium. 
The air appears to be die proper medinm for ns, but water is tbe mcdinm 

* Many rirrum»t;mefs tttid to prove tliiit the mnnuscript IiitroJuc-tioii.- to the diflcretit Series -werf 
written at an early period of tbe foimatiun of the CoUcctioa. In the year 17S2. Mr. Hunter Et&tcd 
k Us tecrairt of the Oi^sB at Ilwring in iMd taftie the lUryd SocN 

fepia" (the mryfrrr. ■ < ': ]\\:-\h'^Hvh' , iitid the 'Mollia' of the ancient?,) "fiM tlii." orgnn ttl»o, bntMai^ 
what differeatl)' touaUuctca from what it i* ia tbe FuL" {tM. Tra»g. 17b2, p. SHO.) 
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for Fixh : liowevcr, even to us the mcdiam is not ron fined to air, nor 
c&ii wc jiutly 8up|M»c that it in coofined to water in ¥ish. 

**A» toniid ii oomBuiicBted by vibivtioD, everything that doci vilmte 
is cillier ctpable of prodncmg aomid or of iBCKanng it; aiid parhiipB oir 
tm the tewt powrr of vibration of any subgtancc oriiiodi6cation of mat- 
ter wc arc acqiiaiutcd with : and, from experimeilC, WMler hw beeo found 
to be u much lirtttr vibrator than air. 

"As this is the case, it wonld from thence appear, that au car destined 
to hmt in wttor need not be m wSeAj coDitnietdi m one in n winal 
whose way of lUie conBned it to live in eir, and aflooMKiiglj we find them 
very different. 

"Tlie vibrations of the medium of sound in many animals are in- 
creased before they reach the organ of sense l)y outw orks, called the ex- 
ternal car ; but this is not univenal, belonging only to some of thote 
whow can are adapird to the vibiation of atr, and avea in tben it variee 
cpawdaiaMy id the diicient aoiniab tbat bave it: bmidei thiiy tluN are 
olJier iacreasers of Tibfations, such as membtanes itretdiiDf aetOM tbe 
cavity, and other apparalnses besides. 

"The most simple construction of the organ of sonnd in any of the 
animals tbat 1 am yet acquainted with is that in Fish. It is composed 
of Arte cenalf, daMrfliiiig naaily a eiida cadi, and ao placed at to make 
a trian^. Some of tbeae oonmanicatB with one anotber at tbeir ends, 
others not. They all open into one cavity common to tbe wbole. 

These canals, in this class of animals, are thin and transparent, and 
of a cartilaginoas substance, pretty regular in size through the whole, ex- 
cepting at or near to their unions, where they swell immediately into 
romd cavitiea. Tbey are placed in tbe bonea or cartilages of tbe skollor 
bead, aad in canala orpaaaagea in dMaeptrM by much tgo wide for tlMB, 
and are aapported in these paaai^ by a vcfy fine ceUnlar inenibiaDe. In 
many they project into the cavi^ of die abail. They qipear to have no 
external communication whatever. 

" The cavity formed by the union of the whole is pretty large ; in it 
there is a bone of a particular shape in some, while it appears to be a 
duilky anbatuoB in otbeta, at in the Shnte^ or Bay ttibe » in aU it la 
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perfectly detached : it is very large in all the Cod tribe. Besides the bone 
there is water, or a fluid, in the cavity. 

" The nerves are very distinct in this order of ears : it appears that 
they do not enter the cavity of these canals and spread upon their inner 
surfaces, as is generally supposed to be the case in the Human car, but 
seem to be attached to the external surface only, on which they spread so 
as to inclose a little more of the canal. 

., "The next class of animals above Fish is the Tricoilia. Their organ 
of hearing becomes a little more complicated, having a greater variety of 
parts annexed to it. They have the three semicircular canals as in Fish, 
but they are smaller and not so long. They lie in the bones of the head, 
where there are very wide passages for them : they unite into one com- 
mon cavity, which has a chalk in it, as in the Skate, &c. 

"The additional parts in this class of animuls. — From this hall, or 
common cavity, passes outwards to the external surface a long small 
bone, which is broad at its inner end or base, where it makes a part of 
the hall : its outer end is attached to a membrane in most of this tribe ; 
but to a cartilage in the Turtle, which is of an oblong 6gure, convex ex- 
ternally and concave internally : this membrane is also convex on one 
side and concave on the other, in the same position as the cartilage. In 
naost it is nearly in a line with the common surface of the body, as in 
the Lizard, Toad, Frog, Sec. ; but it is placed somewhat deeper in the 
Crocodile, which has something similar to an external ear; and it is co- 
vered in some by the common integuments or scales, as in the Turtle. 
This cavity has an opening into the mouth, which is very probably no 
more than a duct. 

"The next class of animals above the Tricoilia is the Birds. Although 
their ear is not much more complicated than that of the Tricoilia, yet it 
differs from it in some degrees. There is a neatness and precision in 
the structure that is not to be found in the Tricoilia. The semicircular 
canals in the bone are small and regular, and appear to answer the pur- 
pose of these canals. If there arc also the membranous canals, then they 
are to be considered here as only linings to the bony. The hall is smaller 
than in the former. 
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The ptnage between the hall und membrane is ealuiged and extend- 
ed into the meditnlliuin or celliof the boaai nt the faead^ mdorach more 
in some Birds than in otlicn. 

« The inembmne of the ear ia not ao superBcial, ao that there is a ca- 
wnip m a fw ntiwB a t ioB of the nine euial, beyond diii membmie, leading 
to the flxteraal luifiMx;* vbich tenninatai in paidcidar forow ia dilfereot 
Birda, whidi majr be called an external car, passage, or focal [cavity]. 

" The communication between die ball and membfaoe by means nf 
bone is similnr to the former. 

" Tbcre is a passage from the car into the mouth. 

**'Ihe next daia of aninda above Ae Biid ia Aat eommonly called 
Qoadraped. Their ear ie moch more oomplicaled than any of the Ibnner, 
hanng acCndly more fnrts. 

** In this dass the semicircular canals are similar to the former, bat we 
Lave passing from the hall another or fourth caaali vhidi ia coiled upon 
and within itself, called cochlea. 

**The tympanom ia extended aome vny into die bomea of the head ; 
in M»me mndi move to tlian in otbeia, aa in the Elepbaa^ tinular to 
many Birds. The membrane ie more internal dian in the former, which, of 
coarse, makes the distance between that membrane and the external aor- 
face still prrater. It is concave externally, contrary to the foregoing. 
The communication between the hall and membrane is by three bones * 
instead of one. 

** The paaMge ftom the membrane ootwards ia of conaidenUe lengfh« 
Atat in the bonea, then eontinned finrdier by mewit of a dunn of card- 

lagc, making a pipe, which when got to tiie external surface spreads in 
most into various forms and length, called the external ear. Rut this last 
part is not to be found in all : it is not in any of the Whale kind, perhaps 
because the water is sufficient of itaelf } nor ia it of any size in the Seal 
Und, pcriM^ beeanae they are intended to taoA after tbetr prey in the 
Hater, dicrdbre not neeewary. Nor aiediey to be found in many animate 

* Vnm. this puaage it would appoar that Mr. Ifniiler eoadUsnd Hkt m odhiaolaM as an epiphjrais 
inriuly. iw it haJ Kutwequently been regarded by^ "(verrJ nnatnmin*. Sm OvIMr, mi. IViBH. IBU, 
p. 201 ; Blamnbaik, oiny. Aitat, <y LnrmBi, 2nd edit., p. 241. 
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whoM life ia priacipillylediiiidergiomid, nidi u die Mofei and pcrbapi 

because the earth asttists considerably in vibimtion* 

" QTirrv : Does the iiicmbninc of the car increase the sound by in- 
1 n IS rbe iiiiinbtT of vibrations, or by increasing only the same vibra- 
tion ; ur does it only couiumuicate the firat Tibration in the vr ? I should 
be apt to nippote ihe fiitt* SbitteHmwmimmipt CaUdegmt, 

SuBSBUBs 1. In Chntecvoiw. 

1559 A. A Hermit Crab {Pagurus Miles, Ouv.), prepared to show the oi]gaa of 
Hearing, vbidi ia composed of a simple yestibnlar cavity iitmted at the 
under pan of die basal jdnt of the exteniBl antenna. The cavity is sin^ 

rounded by a dense cruataceous substance, except at the internal opening, 
where the auditory filament of the aiitennal nerve penetrates it, and at 
the opposite side, where an €Uiptii:4d upcning or feuei>tra in left, which is 
closed by the acoustic tuembrane : the vibrations of sound affect this 
mcmbmac, and are ttaasmitted to the nerve, which is exposed oo die left 
side* Mh^tfMOfttiijf 3Stm Own* 

S. fn CephaiopoA. 

1559 B. The head of a Cuttle-fish (Sepia oJicifuJis, LlNN.), prepared to siiow tliu 
organ of bearing. The cartilaginous cranium is dissected from beiuw, 
and the auditory Teitibdar cavities wbidi are eateavated in the dense sub- 
stance of its basiB, are laid cq[ien, shoiring the small ooaicBlprooeises IkAu 

their inner surface and the calcareous body which is Mispcnded in tl^ 
pulpy matter of the vcstibulei and the vibrations of which affect the 

auditory nerves. 

A portion of the cartilaginous orbit of the right side haa beeu rctuuvcd, 
and the optic ganglion is exhibited. A bristle is placed in thecMophagua, 
which in Ais, aa in die other moUmcona ehuae^ petfocatca the brain t and 
ooiise4|ttenay here pamea thioiigh the cranium, and above the organ of 
hearing. Pr^^artd ^ Mr. Owat, 



Digitized by Google 



8. JnlUAet. 

" Some time before I quitted my uiatomical parsatti, in the yew 
I7GO, and went with the array to Bellisle, I had discorered tho Organ of 
Hearing in fishes, and bad the ports exposed and preserved in itpirits. In 
■ome the canals were fifled widi coloured injection, wbicb showed them 
to gnat adrantage } and in olibem weie to {yrepaied a« to lit them to be 
kapt aa dried piepatationa*. My leaeaidiea in that and in avary other 
part of the animal oeconomy have been continued ever since that time. 
I am still inclined to consider whatever is nncommon in the structnro of 
this organ in fishes as only a link in the chain of varieties displayed in its 
formation in different animals, descending from the most perfect to the 
mott imperfect, in a regidar progfeaaionf. 

" As in this age of inveatigation, a hint tikat aneh an oigan eiirted 
would be sufficient to excite a spirit of conjecture or inquiry, I was awaie 
that there would not be wanting some men who, whether they only ima- 
gined the fact might be true, or really found it to be so, would be very 
ready to assome all the merit of the discovery to tbemwlves. My atten- 
tion ma more atroogly eatled to thi* point by hearings m eonfenation, 
diat aome anatomists in France. Gennany, and Italy had daeovared tito 
oigan of bearing in fisbes, and intended to publish on the subject. I 
therefore thought that it would be only justice to myself to deliver to the 
Royal Society a short account of that organ, a discovery of which I had 
made more than twenty years before. This account I shall reprint here, 
widiom adding anything to what I had bafon imttan i leaerving a mom 
complete examination of dda anhject for a htger work on the atnictnre 
of animals, which I one day hope to have it in my power to publish. 

" I do not intend to give a fhll account of this organ in any one fish, 
or of the varieties in different fishes, but only of the organ in general ; 

* I have iiijrctcil thv^i- parts In otlirr nniinuls holh with wax and icetab, vMlfe, tte boee tdnf 
•fterwird corroded in ipirit of tes-«alt. make diq;aat CMta of tfacae eaaol*. 
« t tte pf«|Mratiima tftilfntlnte Atm htila htm beta, «vir linM, Aam» ia oqr eolhmlBB, te 

buth the curiuus uf tlii!< cuuutry and ' r 1 r^. In ^howini;; wb»tercr «u IMVj tV StQpOSSlI Iv bt 
new, the eanof fiabei were alwsj* ooaM«ier«d by me u one impovtant utida. 

vov. m. r 



Digitized by Google 



106 

dioae therefore vlio may wish to paraae this branch of the animal oeco- 

noiny 'wiH think it rlpfirient, pprhapa, in the descriptive parts. If it was 
a diiiicuit task to .c;)(pose this organ in fishes, I should perhaps be led to 
be p0ira..falli|f:;nj jtMcriptioft <if H s in hs/t theie it nodung oMte 

: , . <*.:it^|^ be proper just to observe here that the <;jfin called Scpk hu 
the organ of heioiiigf thoQghMiiievhat diffiereotly oonntniieted from what 

..it is in fishes. 

. .. , " Th^ pr^pi, of hearing, in fishes is placed un the sides of the skull, or 
cavity wl^A coaSMUoft tfw bido { bat the akull makes, no part of it, a* it 

< dp|{f ill. dieQiiidrnpedaiiidlheBii^llw organ ^iDga distinct 
.p)Kli> . |a aomis.fiahea, aa Ja tboae of the Ray kind, the organ is wholly 
ionoundcd by the parts composing the cavity of the skull; in others it it 
in part within the ekuU or ravity whirh contains the brain, n<i in the Sal- 
mon, Cod, &c. the sknll projecting l<it( rally and forming a cavity. 
/^TliA. oigw ^ betting in filhes appears to infrcate in dtmninMM 

^widi tbe^inimal, and^j^eailj iai.,tb^ ^nie proportion -, which la not tbe 
case with the. Quiulni|icd» the or^ns being in them ncaily aa laige 
in the growing foetus as in the ^f4n)t. \cii!)cr is its structure by any 
de^pe rompliratcd in fishes as in all thosr orders of animal? which 
may be reckoned superior, such (IM}, quadrupeds, birds, and amphibious 
animals ; bat thjei« it. » wgnkr, gndatioii fnm the first of these to 

. V . ** It wHm jn.differcDt geneifi^pf fishes ; but in all it contiats of tbieo 

cnmdtabea.wliu1i unite one with another; this. anion forms in some 
only one canal, as in thp Cod, Salmon, Ling, &c., and In others a tole- 
rably kirg<^ ravity, a» in the Kay kind. In the Jack {£gag jLucius) there 
.-la Aft oblong bag, or blind process, which is an addition to jlbase canals, 
. ..tfuii, cpiiBinTOiirtttH wil^ thfun^t^tbdr union. In the Cod» &c. dus onion 
(OfdMAnwtnbeaatiiidanpoii all oval cavity s and in the Jack there aie 
two, die additlonnl cavities in Acse fishes appearmg to answer the same 
purpose with the cavity obscrrcd in the Bay Of cartilaginoas fishes, 
which is at the union of the tbre« canals. 

" The whole organ is compoaed of a kind of cartihiginotis sobatanoe, 
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TCiy hald wfim w mmm pvta* tmi is mim ftfaes cnMtcd'nw iridi a 
llim iMnf luBtlk lo pittvtni hfiNin collapsing ; 

form any part of these canals, or cavities, Huj mMt lie MMBpOMd of a 
■obstance capable of keeping its fnrTn < - 

** Each tube describes moie thao a seoiiciick ; reae mb lin g in some 
M»t what we iad in hum* odwr aaimaU, bat jHfcrjwg in the psurti being 

dietiiiet from ibe dndl*. 

Two of the semicircular canak are similar to one aaottar, may be 
called a pair, and arc placed perpendicularly ; the third is not so long, 
and in some is plarod horizontally, uniting, as it were, the other two at 
their ends or teniiiaationa. In the Skate this is somewhat different, the 
horiaoatel being unitgdoiJy to oiaaaftiiBpaipeaj ie Bhirqaiah, The two 
■emicircnlar cenils, wiuwe pontim ii peipendicalar, am vnitad^ Ibranqg 
one canal ; at their other extremkiea duKf bato im connexion widi each 
other, but join the horizontal one near its entrance into the common 
cavity. Near the nnion of these canals they are swelled oat into round 
bags, and become much laiger. 

*<lndMBaykinddltiiaieeaiMliterminaiain«wcatily; awlintba . 
Ckid, in one candt pfaaMd apon Ao addititfnil caiity or caritiei^ m 
there is a bone or boaea.- In aomeilMiM om two bona ; and in tfie Jade, 
which has two caTitir<;, wc find in one of them two bonei^ and m the Other 
one ; in the Rny there is only a chalky substance I . 

** In some hshcs the external communication, or meatus, enters at the 
union of tiba two pcrpendtcnhr canab } wUdk U die cue widi eUdie Bay 
kind, the «EteniaL oiifiee being tmell, and placed on Aa nppa flat mr. 
laee of tbe bead $ bat it ii not evacy genae ct apadci of fiAei Ibat hava 
the external opening. 

" The nerves of the car pass outwards from the hmin, and appear to 
terminate at once on the external surface of the enlarged part of the se- 
niobrcolar tabei above deieiibed. They do not appear to paaa through 
these tnhei to ■■ to get on tbe inside, aa is snppoeed to be tbe caia in ' 
•** llwl>Bdesiid^On«odil«lMveaBBnctiin ssmwkstsinilartoAiii sadte utnlioB is 

tmic, for their 'liiON m■^l:c no part of tLc organ. 
■ *• t 'ilua chalky subsCaucc- u alao found in tbe can of amphibiou* ao inula. 

r9 
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tV'i.: tpmSiapedai 1 4hoidddMidbK very modi twpeettiMAtiwBiiiDfof die 
.tottM'ia die qoaidnipeil n not nem« Imt a kind of iolemal pcrioeteom. 

- V h " Ae ft li evident tliat fisLes poaecie the OVgatl of hearing, it becomes 

unnpof^'sary to inakc or rtluio any experiment ma(!i- wlih \l\'u\i: fishes, 
whicli only tends to prove tbia fact; but I will mention one expniiiirnt 
;^ to show iliut sounds atfect them much, and is one of their guards, as it is 
in odwr entiinb. la the year 1782, when I wn in Portugal, I observed 
: in s' uoUeman'i guden' Mar Idibon a miill fiifa-pond fnH of diflerent 
, * . kinde of fish. The bottom was level with the ground, the pond having 
been made by forming a bank ail round, and had a shrubbery clo^t ti < it. 
Whilst I \nv on the bank, observing the fi?h swimming aHour. T desired a 
( .' gentleman who was with me to take a loaded guu uud tire ic from be- 
- hUMl.die ehrahe. The icaeon for desiring Idni to go behind the ihmbe 
tint there m^ht not be the least ledeetion of ligiit. The moment the 
report 'was made, the fish seemed to be all of one niind,for they vaoished 
;. .. instantaneously, raising a cloud of mud from the bottom. In nhont five 
minutes afterwards they began to appear, ntid were seen swiiMnnni^ ibout 
as before." Ammal lEcQitomy, iJnd edit., p. 81. 

Hr. Hnater has left fifteen prepacslions of the Organ of Hearing in 
lUiisi^- forming the present sabseries: of diaae preparatiooay eight are 
tdsai from'die bsseoiis, and seven from the higher organized cartilngi- 
noT:s Ftshc*. Thf or^nn is fir.-t rvhihitrfl in its siniplo form and in its 
natUFul ])u^iiinn, and is tlirn traced through the progressive degrees of 
complicuuuu Id which it utuiiu^ m this class. 

1660> A section of the craninm of a Cod-fish {Gaffus Aforrhun, T.fN'x.\ inrhiding 
the organ of hearing. The parts composing this organ arc the vestibule, 
the vestibular sacculos with its contained stone, and the semicircular canals. 
Ihete arehidlgedin huge deinesstoas on the inner side of the laterel walla 
of die craninmf and an not wlicdfy i nd o s s d within dm snbitance of the 
parietes ; bat the semicimilar canals are confined to their situations by 
proresscs of hone passinsr thrnuirh their archcB. The lahvrinth i« pro- 

' portioually of very large siiie, lo coiupeusiile fur the absence of the ex- 
ternal and other accessory parts of the organ which will be seen in 
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dieliiyhcvmlalmtodaMcs; and pralMUy also la idafioii to fbe iMdl 
devdiopiimft of the nemm eentiM to which €be iaipnMMiM of Ae 

•ensca are referred. The semicircalar canaU are injeetiedt aod the union 
of the internal extremities of the two vertical canals is shown. The 
cartilaginous and transparent parietcs of the sacculus containing the dense 
calcareoua body or stone {ittpiiius, oioiuhws^ it preserved entire. The os- 
MOu cwrHj confaiwing dM MACQfatt CQakamiiicaftn by « wide opening 
widi ihtt triiidi lodgM die VMfibiilie tpd aouidicnlar oml*. 

3M1. A dnihr prepontioa flmn dw Cod, in which the teeenhn It hid open, 
aikl die etone npoeed: it ie of a flttttened dlipliad foiiD,ooin«x 
the lower paiictea of die aee^ end eoncav e on the oppoeite side, which is 
marked with stnall transrerse furrows extdding ftom « middk longitu- 
dinal line. See Pkte XXX\'. fig. I. 

1562. The organ of hearing of a Cod, in which the two branches of the audi- 
tory nerve distributed to the aiupulls are shown ; the aemicircukr vaaiUs 
•re not injected in this prejMration. The sacculus cootaintng the stone, 
to which the gieeieff peit of die olftctofy nem is distribnisd, is pre* 
loned etttiio* 

1568. The ri|^t cirtilegfaioae eeoutie hbyrindi of e €!od, nmoved ftooi the 

head, injected and preserved entire, showing the great width of the muted 
portions of the two vertical canals, the tubdar fonn of the veatibule, end 
the large size of the ' sacculus vestibuli'. 

15<M. The left cartilaginous acoustic labyrinth of a Cod, removed from the head : 
the semicircular c-anals arc injected, which shows in somf parts the 
tbickness of their cartilaginous parietes ; the sacculus is kxd open, and 
dw csAcHreons body or otolidw lemoved* showing the extnne thhuiess 
of its wills as oompaied widi dioee of the wmidiciibr oenab. 

IMi. The right and left cartilaginous labjrindis of a Cod. In one dw saoedns 
vestibuli u destroyed, in the odier it is cntiie and contains die atone; 
in both the senudvonhr canals are injected. 

1666. A simibr piepantiott, widi the senidmilar canals nniigected, showbg 
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itt nhttve «ie «f the iKwistetal and vevdeal cmmIs t tiia fovoMr it 
MBudkr lim the two lMier,«hkii we of aewdj cqml liie. 

1567* The culilmiiioiM hbyrinth of tbe ear of a Pike (Etox LiKSufi Limt.X 

showing the accessory sacculoa Of the vesttblde; but the two small otO" 
Uthes * which were lodged in it are not presen'cd. Tlieyare figured in 
Plate XXXV. n,p, together with the larger otolithe contained in 
the ordinary aaccohu Testibuli, o,r. 

1568. Two sections of the head of a Sturgeon {Acipenser Sittriot Linn.): the 
upper one indatki die whok of die membranoua aeonade hbyriufh, and 
dunra die diitribodon of the fihineiitB of the pordo veflia, <w amfiloif 

nerve, upon the vestibule and saeoabia. The Imrar portion exhibits the 
distribution of filaments of the same nerve upon the ampullae of the semi- 
circular canals. It may be observed that the aetnicircular canals are here 
inclosed in cavitiee of a corresponding &gare, excavated in the cartila- 
giiioiiB panetea of the iknU ; hot diat the veitibola la lodged in a depraa- 
Mon at the aide of the cranial cavity. 

Ifitfff. A aection of the head of a Skate (Jtaie Aritr, Ijiw.)* ahowiag theaeonttie 

hd>yrinth in situ. Bristles are passed along some of the semicircular canab, 
and from the vetdbnle through the canal which leads to the external 

auditory orifice. 

1570- Another section of the head of a Skate, in which the labyrinth of the left 
ear is filled with dark-coloured injectioB, and exposed in fiiu. Oa one side 
of diia beautiful preparation a part of the cranial cavitf i« ahown, vhicb 
now no longer comnmnicatea widi die cari^ of the o^an of heating, ot- 
oept by means of the ibnnien giving passage to the auditory nerve. This 
nerve is of large size ; it is seen to divide on entering the labyrinth into 
two branches, of which the larger is distributed to the vestibule and the 
ampulla of the posterior vertical canal, while the smaller branch goes to 

* Tboogb tlicae bodies are analogous in fiwctian to tbc tfrngtmiie ouidea of the oir.breatliiiig Ver> 
tebnta. in ■§ wnA n iksf aid bi emveyiiw the vttwtioiii a flf aoBBd to dw ueaidn pnt of 

orgsn of hearing, jet they are tint the lunnoloiitie-* of the n^gicula, for they exist in a more or 1c«b ru- 
^i"^*"' conditioa in the labyrinth of the can of the moat highly org;aiiized animals: the ttnicture of 
lilt iiluIiHiiiii rsmmliliii. hiilwil, lliil rf slitP iilliiii lliaii fcumj. 
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the ampulls of the horizontal and anterior vertical canals. The sacculut 
vestibuli is of lar^e aize, and contains a cn'tnrroim miTistanrc, or otoliths, 
of the coQMstence of starch : a denser sub&taocc 'm htrc perhaps unne- 
cessary, since the auditory vibrations are nceiTed by a spiral canal lead- 
ing to tlielieiieMn.ovaliiftmn « ttDiH orifice in the cstarnil iaiegii. 
want, iknn^ wiadt, in die pnepemtiom, « bristle is (laoBd. 

]ft7i* 11m oigaa of hcMiagof a Skit^ temoved Aon the head^ dMMring the 

iwrtliiimiiwis and relative sizes of the semicircular canals, the lon|{ tqbolar 

vestitnilp, and the large and smull sacculus ve»tibuli. The meatus audi- 
torium, continnpd from the Vestibule, h presrrvpd, nnd a bristle is placed 
in the external oritice. The entire kbyrmth is fiUed wiUi dark-coloored 
iojeetioB. 

I&72. A siuular preparation, in which the labyrinth U injected with size and 
Teimilion. 

1(73* l^e ampulla of one of the semicircular canals and part ot the vestibule of 
« SMci Atnimf Ae ebni|it tequbietiav of tibepoitio mdlis apoo die 
empoll^ «]iida ie kid ofm and die terauiiidaiiof the 

1 B7i> A section of tlie heed of b Shade (GWSnw eoMian«dr« Cuv.)* iadndiDg the 
owial and anditory caritiflf, whidi, in tUs la^tij o sgaa sM d fidi, ase en- 

dldy distinct, the several oonspkx pacts of the labyrinth bring wholly 
contained, in corresponding excavations, in tbc cartilajrinons parictcs of 
the craninm. These cavities are kid open so as to expose portions of the 
semicircular canals on one side, and the entire labyrinth on the other. 
, Ibe-eiitcrior popandiadBi canpd ta die amalleet, dte poatcrior one die 
laxgest Their diaiHeler lawiMililcaa thai»dia* of dte oaidlaifiaooacaftah 
. in which they are lo4ged|, die inter^^aee being filled with a serous pcri- 
lympb The sarculus vestibuli contains a whitish opake mucus, of lesa 
density ur consistency than that in the Skate, wbieh efl'ervesces slightly 
with acid, showing that it contains a small proportion of carbonate of 
lia*^ and fnoM a nidiiBeiil of die otolitlia of Ae bovj fiahea. 
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'l&7i. The head of a Ball-frog (Rana pipiens, Linn.), showing the free and w-ide 
external comiuanicatioDj or * meatus', of the orgtio of hearing, and the thin 
aamtnuasparcnt vibimtila membraae, or drum of the ear, trliidi it stretched 
•cnm die antrwace of nwatiis, ud b adapted to fnpond to'^ ihh 
poke of MMuad eonveyod l^um^ air. The ciiritf of die 't7iD|iaii«ip|' ii 
]wd open on the left side from below, showing the long slender bone 
cdumel/a' or ' ossiculum audi/tu') which forms the medium of com- 
munication between the 'membrana tympani' and the kbyriuth, or m- 
temal ear. The wide vertical passage, or ' Euatachiao tube,' by which 
tlie cBvitf of iHm tjmpeiuiai conmiiiiicalea vidi tbe ftnoa^ ia dao hid 
.open oil die left aide,, hut ja aean eniira on the right. Thia . oomipinii- 
cation pieaervaa die equdlibrium between the air in the cavitjof the tjm< 
pannm and the atmosphere without ; aud an equable pressure is conse- 
queutiy sustained by the mcmbrana tympani under every barometrical 
variation. It may be observed, that the extent and freedom of the £a> 
itaddan paange are in idntion to die aiae and enpoaed conditioin of die 
tpnpaoie Bwinl»Mie» and perhapa alao to ita torn, vliidi ia confei «Sp 
lemally, and therefore the more liable to be affected by undue preaaOK 
ftom without being only auppofted behind ata araall part of ttt anper- 
ficies. 

1576. The head of an Tsrimtiii (/sytana ttthereuiala, Linv.'I, in which the organ of 
hearing is dissected ou the right side. The labyrinth, which is now in- 
cased in a denae vibiatile bone, the ' os petrosum*, is here partially ex- 
poaed. The poaterior wrtical cartibginona aamidreniar canal, and ita 
ofal anipnOa at die entrmity idiich joins die enterior veitical eanal, aie 
dearly exhibited : bristles arc placed in the two extremities of the hori- 
zontal canal, and in the ext^Ttial extremity of the anterior vertical canal. 
The small cretaceous rudimciital otolithe may be observ ed in the sacculus 
vestiboli. The cavity of the tympanum is laid open from above; and the 
OMude of oonummicndon ia aeen extea ^Bng from die focames ovale to 
die dram of the ear. lUa membfane ia perdally piotedcd by ita oUiqne 





m 

6. In Afctmmnii^ 

Of the preparatious illustrative of the organ of hearing in this Clma, 
ot less than teventeen are taken from the Cetaceou Order, aJTording a 
[s^fOuiig example of the extent to whidi the reieaidiea of die .Fomder 

were carried iti those departmebtB of comparative anatomy on which he 

has piiljllslird Lis ob-^er^'ations. Those wViti li irl.itc- tu tlu' orran of 
hearing in the Whale tribe arc thiu recorded in the Philosophical Trans- 
actions. 

**The ear is eonttrocted much upon die aame principle ai in ^ qaa» 
draped; hot as it diffen in Mverai reapecta* which it i« ^cetiarf to 

particularize to convey a perfect idea of it, tlic wlmlr shontd bed< .-c ribeJ. 
As this would cxncJ llic Inml^ <.if ilii-i iiapcr, 1 sluill tontfTit mv-ielf with 
a general dt-sn ipi iuu, ukiiig notice of tho$c material points in which it 
differs from that of the quadruped. 

"Tbia organ oontista of the aame paru as in 'the qqadraped ; an «s> 
tenial opening, widi a membrana ^mpani, an Enstachian tnbe» a tympa- 
num with it!> processes, and the small bones. There is no external pro- 
jection forming a funnel, but merely nn pxtfTTrnl npi ning. Wc < uii lli-iIv 
assign a reason why there should be no projecting i ur, as it would inter 
fere with progressive motion ; but the reason why it is not formed as in 
birds is not so evident: whether the percoMions of water ooald he col- 
lected into one pointy as air, I oannot say. The tympannm is constnc^ 
with irregularities, so much Uke those. of,aa eatemal COT, diatl'coald 

suppose it to hnvc a sitiiilar cfrort. 

"The (-xt<Tiial 0[K'iiiin,' l»r;.'nis \i\ a vtijall hoic, SCiircelv [irr('c])til)lc, 
situated uu the side uf the head u little behind the eye. It is uiuch lunger 
than in. other aniaud^ in cooseqoence of the sine of dm head hsmg so 
mtt4^ haoreas^ beyond Ae cavity that contains die brain. It passes in 
a serpentine course, at first horizontally, then downwards, and afterwards 
horizoiilalU <ii:alii to tlu: inptnlimna trmpnn!, It ftnuluLiti's. In its 

whole ]( iii^'th it IS ('niti|ios('(l ut" dilFi i-i'iit (-artil.itrrs, wliicli arc irregular, 
aiid uuittd tugcthur by cellular membrane, so as tu admit of motion, and 
pjtobably of lengthening or shoitening, as dMranimat is inoie<os,1iMB IhL 

*' The bony part of the oigan is not so mudi indoaed "in die booes of 

as 
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canals, and the ampulla at the commencement of eadi. The vestibalar 
sac is laid open to show the cretaceous otolithcs within. The Inn?, wind- 
ing, and narrow Eustachian pa&sage is exposed through its whole course 
on the left side ; a bristle is placed in the nasal (mfice of the opposite 
passage, Bhowing the «id« boanl wluch Mprntes tbem. 

1S70. A NCtion of die hoed of * l^wde, in wUcb the amtj of the tympamuii 
and tiw vhole length of the tympmie onkle tie eipoied $ togedier trith 
the convex nenilirana tympani, and the commencement of the Enstadlini 

tube: a part of the labyrinth is also displayed, showing the membrane 
closing the fenestra ovalis, the entrance and division of the acoustic 
nerve, and the communication of the semicircular cundls with the Testi- 
faide. The prepatatioa hafiBg been niiuitely injected, ehovi the tbmo» 
laiity of the certiligfawitt perta of the iatenal ear. 

1580. A aeclion of die lame haad, hidndng die opposite ear. The atnmg and 
diickdnioiof Asaarhai^BaipendadhfdiekMigoaBide. Tbeveadbole 

is laid open, showing the thick membrane of the fenestra ovalis attadied 
to the opposite extremity of the ossicle, which forms the medium of com- 
tntinicHtion between the two membranes. The termiuations of the semi- 
circular canals are also shown, and their vascularity is well disphiyed. 

1581. A lecdon of the headof die Honi-Ovl (Oltat mtrUm, Cvr.), thowmg the 
oigan 9i healing of die ligfat aide. The mcmbraiia ^mpani it lodged* 

in this tribe of Birds, at the bottom of a wide but moderately deep ex- 
ternal mcatii'^. '^'.'hirh U enardcd by an anterior fold of intcgament, and 
further provided with a wcU-devcloped auricular circle uf feathers, which 
together fulfil the functioiu of an external concha. The drum of the ear 
is very thin andtmuparenti its vibrations are oonvejfcd to the hbyiinth 
hj a singio ossienlain, as in Bqidles. The menibiane dosing the fot*> 
men ovale, to whidi the basis of the colnmdla is attadhed, die vesdbda^ 
and the three semicircnlar canals, arc shown ; the two smaller and ex- 
ternal canals are laid open where they open into each other in the middle 
of dieir course. Bristles are placed iu both Kustachton tubes, which com- 
mmiicate togedier at their nasal tenninstioini, as in the Crocodik. 
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G. In Mammals. 

Of tbe preparations ilhistmtivc of the orgau of lieariiig in this C1b«8, 
not leas than seventeen are taken from the Cetaceous Order, affording a 
atrikbg camnple of the MCtent to wliidi die feaewdm of die Founder 
wBue eeiried in thoee depertmeote of eompeiative eaetooij on wliidi he 
has published his observations. Those which relate to the organ of 
bearing in the Whale tribe are thne teooided in the Fhiloei^ihical Tnn^ 
actions. 

"The ear is constructed much upon the same principle as in the qua> 
drvpedi hot ai k diffian in leveral respecta, lAidi it i« neoMioiy to 
particulariae to oonreya peiftctideaof i^theiHudedioiild bedaaeribad. 
Aa diia would exceed the limits of this paper, I shall content myself vntfa 
e geneial description, taking notice of thoae material pointa in wliidi it 
diflen from that of tbe cjuadruped. 

**This orgau consists of tbe same parts as in the quadruped ; an ex* 
tenud openini^ with a menibfaoa t) mpani, an Enataditan tube, a tympa- 
nvin with ita pniceiaei» and the amaU bonea. Thete ta no estemal pio* 
jectlcm inmuog a funnel, but merely an external openiog. We can easily 
assign a reaMin why there should be no projecting ear, as it would intei^ 
fcrc with progressive motion ; but the reason why it is not formed as in 
birds is not so evident ; whether the percussions of water could be col- 
lected into one poin^ na dr, I cannot aay. Tbe tymponnm la conitmcted 
with inegohritiea, ao mneh like dioie of an tittemal ear, that I eooU 
suppose U to have a similar effect. 

" T!if' external opening begins by n tmnll ImU. scarcely porceptible, 
feituiiied on the side of the head a little behind the eye. It is much longer 
than in other animals, lu consequence of the size of the bead being so 
nradi increaaed befond the can^ that containa the hndn. It paaaee in 
ft aerpentine conaa^ at firat horiaontaUj, then downwarde, end aftermb 
horizontally again to the membrana tympani, where it tenmoatea. In ita 
whole length it is composed of different cartilages, which arc irregulnr, 
and united together hy cellular membrane, so as to admit of motion, and 
probably of lengthcumg or shortening, as the animal is more or less &t. 

** The honj pert of the organ it not ao nmdi indoeed m tlie bonea of 
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die «kull as in the quadruped, consisting commonlj of a distinct bone or 
bones, closely im.u lu il t o the skull, hut in general readily to be separated 
from it ; vet in - in. it sends off, from the posterior part, processes 
which umtc with liic skall. It variea in its slmpe, and is composed of 
die ininwdiate ofgan and the tympamuii. 

((Hie immediate oijgan in, in poiiit of ntnatioa to ditt of die tynpa- 
mnn* tnperior und internal, as in the quadraped. The ^rmpaniUll it Open 
at the anterior cud, when' the Eustachian tube begins. 

"The Eustachian tube opens on ilu- onfsidc of th uj r part of the 
fauces } in some higher in the nose timu others; highciii, I believe, in 
die PonpeMe. BVon tlie cavitj of the tympanum, where it ia ladier 
largcB^^ it peaies lorwaidt and immds, and near ite teminataon appear* 
very mtich fasciculated, as if glandular. 

"The Eustachian tube and tympanum rommunicate with several sinuses, 
which passing in various directions surK utid the hone of tb^ ear. Some 
of these are cellular, similar to the ceils of the mastoid process io the hu- 
man eobjec^ although not bony. There is a portion of thia oeUnbur itmc- 
tnse of a paiticnlar kind, bdng vhitet Egamentotia, and each part imther 
roonded dian lunring flat tidea*. One cS the tiouses passing out of the 
tympannm close to the raembrana tympani, goes a little way in the atame 
direction, and communicates with a rmmher of cells. 

"The whole function of the Lustacliian tube is perhaps not known ; 
imt it ia cvidendy a doct from die cavity of the ear, or a passage for the 
mucni of theae parti $ the cxCemal opening iiafing a pardadar ibrm 
ivonl d i n rline na to believe dmt something was conveyed to the tynipannm. 

" The bony part of the oi^an is very bard and brittle, rendering it even 
difficult to be cut with a saw without its chipping into pieces. That part 
which contains the immediate organ is by much the hardest, and has a 
. very small portion of animal •nlwtance in iti Ibr when ateeped in an acid» 
vrhat Mmainaia very cof^ ahnoet like a jdly, and laminated. (See No.9QS.) 
The bone » not only harder in tta anbatance, but dure ia on the vhole 

Thste co mm n nie a t i o m with tiie Euatschian tube may be compared to a large bag on tfaa baaia 
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mora tofid b<nw iIhu n dw com$pwXa^ pwti of qiudcapeib, it beiiiig 

thick and many. 

" The part containing the tympanum is a thiu bone, coiled upon it-^t-lf, 
attaclied by one end to the portion which contain-? the organ; nntl rhi^ 
attachment in some ia by close contact only, as lu ibu >tarwbule ; in 
odien^ the bonM nm into one anodMr, w in dto Botde-aoM md FOced 
Wludek 

Tlie concave tide of the tjmpuinm is turned towards Ae organ, ha 

two edges being close to it ; the outer is irregular, and in many only in 

contact, as in the Poqiesse : while in others the anion is by bony conti- 
nuity, as in the Bottle-nose Whale, leaving a passage on which the mem- 

liCMia tyoipani it atMtdied, and aaodier opening, whidi is tke eommiuii- 
onion with iIm tittOMi. 

** Tbe miftoe of the bone containing the immediate organ opposite to 

the month of the tympanum is very irregular, having a nuniher of emi- 
nences and cavities. The cavity of the tympanum is hued with a mem- 
brane, which also covers the small bones with their mtudes and appears 
to haw n diin ciitide. lliis membmM tcndan Ae bonei, mntdev, 
tendonSp tic very oheeoi^ nhidi an leen distinctly when Aat is re- 
moved. It appears to be a continuation of tbe periosteum, and the 
only uniting substance between the small bones. Besides the general 
lining, there is a plexus of vessels which is thin and rather bmnri, and 
attached by one edge, the rest being loose in the cavity of the tyuipauum, 
someifltat like Aeplexns diOMides in the ventricles of the bcsin* The 
caifity we may soppoie intended to increase so«ind|» probaUy by the 
vibration of the bone; and from its particular formation we can easily 
conceive that the vibrations arc conducted or reflected towards the im- 
mediate organ, it being in some degree a substitute for thr external car. 

"The external opening being smaller than iu any animals of the 
■ame sise, Ae menhmia tympani k nsaify in tfie same proportion. In 
the Botde-nose Whal^ the Grampos, and Porpeise it Is smooth and 
concave extenally, but of a particular construction on die hmer snr* 
fwce ; for a tendinous process passes from it towards the malleus, con- 
vn^ging aa it proceeds from the membrane* and becoming thinner to its 
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isMitioii into iliat bone. I conld not ffiaoovcr nluMiicr it bad any nmi- 

enilar Gbres which could affect ^ aetioii of die malleos. In the Fikied 
Whale, the termination of the external opening, instead of being smooth 
and concave, is projectinir, and returns back into the meatus for above nn 
inch in length ; ia firm in texture, with thick coats ; is hollow on its inside, 
aad it! moolb eoouiranicatiiig mththe tymgmmm t one Mdo bong fixed 
BMUeiis nouktftotiietendiniGiu proeeMwluGbgoai from die iniiidB 
of the membrana tympani in the othecs* 

" A little way within the membrana tympani, arc phreti the small 
bones, which are thre« in number, as in the Quadruped, lualieus, incns, 
and ata:pe$ ; but in the Bottle-nose Whale there is a fourth, placed on 
tbe tendon of the itepcdmts muds. These bone* m, ea it veic^ 
pended betweoi tbe bone of tbe ^mpenttai end tbnt of tibe immc^ate 
ofgan> 

" The malleus has two nttarhmcnts, besides that with the incns; one 
close to the bone of tin 1 viujianuui, which in thp Porpesse is only by 
contact, but in others by a bouy uuiou ; the other attachment is formed 
bydie tendon above deaaibed being united to die ianer aoiAoe of die 
menbtntta tympani Its base ezticnletes widi die incni. 

w The incns is attached by a small process to die ^mpanum, and is 
suspended between the malleus and stapes. The process by wUcbit arti- 
culates with the stapes is bent towards tliat bonp. 

The stapes stands ou the vestibulum by a broad oval ba»c. In luaay 
of dlis tribe tbe opening firom side to side of the stapes ia so smaU as 
haidty to giva tbe idm of a sdrrap. 

" The muscles which move these bones are two in number, and to1ep» 
ably strong. One arises from that projecting part of the tympanum 
which goes to forui the Eustachian tube, ar.r] running backwards is in- 
serted into a small depression ou the untcnur part of tbe malleus. The 
we of duls mnsde Mens to be to tighten Ae asemhaaa tympani ; hot in 
those wliicb have die maUens ancbylosed trith tbe tympanum ire can 
hardly conjectue its nae. The other has its origin from the inner sur- 
face of the tympanum, and passing backwards is inserted into the stapes 
by a tendon, in which I found a bone in the iaijge Bottle>nose. This 
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BNUcle gives the stapes a lateral modon. What particohr iiiB mbeMnig 
may be produced by the action of these muscles I will not pretend to say; 
bat we must suppose, whatever oiotion is given to the boQes« mntt ter> 
miiiate in the movement of the stapes. 

'*Th» imneditteoigMiorbMffmf it coatiiiMd in Aroimd, bony process, 
and oornuto of the cochlea and semicircular canals, which somewhat re- 
aamble the qaadrnped ; but, besides the two tpiial turns of the oodklea, 
there h a third, which makes a ridge VN'ithin that continued firom tbefora> 
men rotundum, and follows the turns of the cnnal. 

** The cochlea is much larger, when compared with the semicircular 
camla, than in the hmiMii apecin and qudruped* 

" We iM^teekon two ptsnges into the immediate organ of beami^ 
the fbnunen ratindafli nndfiBiiine& ovale, tbsj iie atagieater dittance 
than in the qoadnqMd. The foramen rotnndum is placed much mote on 
the outer snrfiice of the bone, and not in thr rwitv of the bony tympanum, 
but may be said to communicate with the surrouudiug cellular part of the 
tfmpanam. The foramen rotundmn, which is the beginning of one of 
these tonii, eppean to be oidjr one cod of a tnuuvene groovy whidi b 
aftvMidi doeed m the aniddle, Ibnidng a cual with the fffo ende <qwni 
•O lint this foramen appean to have two beginnings ; hot the other 
opening ie probably only a penage for blood>veMeli going to the 
cochlea. 

" From this foramen begins the inner turn of the cochlea, which is the 
laigeet, especially at its begiuning ; the odier begins from the veitibnlani. 
The eodilea ia a ipiml cmal coiled iritbtD itielf, and divided mto two by 
a Aia epiial bony jdate^ «hich ia oompleted in the lecent aulgect, and 

forms two perfect canals. 

" lu the recent subject, the foramen rotundum is lined witli the mem- 
brane of the tyuipuaum, which terminates ia a blind end, forming a kind 
of nembiaQa codihae. The other opening, in the leeent enljeet, com- 
muicatee with the spiral torn, beyond the membranoas tenninatio& of 
the f r.inu n fotnndnn> 

" The foramen ovale has a little projection inwards all round, on which 
the stapes stands : within this is the vestibulum, which is common to the 
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other spiral turn of the cochlea, and the semicircular canals ; this canal of 
tho co( hka passes out first in a direction contrary to its general course, 
but soon makes a turn into the spiral. It is round, and not merely a di- 
TiMon of codileB into two by a aeptum, bat bat a membine of ha 
own, whidi i» itfchiid to tlie ^li bony plate and line* that ptrt of die 
cochlea in such a manner at to letam its itractniB when the bone is re- 
moved. The cochlea in some completes one turn and a half; in otbeHi 
more. It is not a spiral on a plane, or cylinder, but on a cone. 

** I have already observed, that by looking in at the foramen rotimdiun, 
we lee two amall ridges ; die uppermoM is llie eircll of die canal tnm die 
Tcatibalain joat deaoribed} thft lower ridge, wMcsh ia alao a cana^ may be 
obaerfed ^Mt to paaa along die fomnen belonging to dda canal, doae to 
the septum between the two ; a circumstance, I believe, peculiar to this 
tribe. Its beginning is close to the vcstihulum, but does not open from 
it, and passes along the first-described spiral turn to its apex : when open, 
it aippeaia'to be a eanal lUD of amall perforadona, probably the passages 
of the brincbet from the anditory nerve* 

" Thia bony process has several pcrforatioina in it ; one of them large, 
for the passage of the seventh pair of nerves. The size of the portto 
mollis, before its entrance into the organ, is very large, and bears no pro- 
portion to that which enters. The passage for this nerve is very wide, 
and aeema to bave an irregular, Ubd|, conical, and aomewbat spiral, ter> 
mlnadon; ita bebg aptial ariaea from die cloaenem to die pmnt of die 
cochlea. 

" In the terminating part there are a number of perforations into the 
, cochlea, and one into the aemicircolar canaU*, which afford a passage to 

* Cuvier, in correcting the error into wUch *Vfiir lad fallen when he denied the existence of 
tlic wmidzcnlsr c«iuda in the Whale, appcan to liave ovcriooked the btt that they had prevmuly 
been diseormd in the Cetaces by Hunter. And it ia became Ouj do not praaent any (Uhmat 
of note at com(Mtred with other Mammalia, (except in their relatire volume to other parts of the Vbf' 
lintfa, which Hnnter is eaidvl to jNuat oatj that tbay are not described bjr him widi the me adma 
dslailastiweoelilaaiaidodMrpattiof fltt orgu. It my abo lie obeerrcd ttwt ^ atsBt of Us 
naearche* on thia subject saved him from the error into which Curicr has fallen of ascribing to the 
Cataeea a straotaie of the oodilea which is peculiar to a amall part only ot the order. (See XefMU 
^ilM(.aMy-tMi.iiLp.4e7. 0«*eai./e«Mfa«,T.R.l.p.aOO.) 
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the different division? of the auditory nerve. Tliere is a considerable 
foramen in its anterior side near the bottom, for the passage of the portio 
dan, ttid wfaicb U continiied bickmid to tfa« cwntf of tho tfapoaam 
noar die iiapee, and toinieiges near the posterior and upper port of this 
bono." /Antfer, Om WkaUt, JRUL TVhm. 1787, p. 490. 

IMS. A lectioD of the head of a Porpesse {Phoem» Mmmmutt Cuv.), diowing 

the organ of hearing of the left side. The narrow winding passage fomW 
ing the meatus auditorius externum is traced and laid open from its small 
external orifice to the tympanum. That cavity is also laid open, showing 
die dikk novfacaui tympani, the triangulaT ligunort ooonectiag it to 
die maMew, die membnne lining dw cavity, and die tynpanie pfenia off 
vessels. Bristles aie passed from the cavity of the tympanum into the 
Eustachian tube, and also into some of the sinuses described by Mr. Hunter 
in the preceding (niotation. These sinuses may be observed in the pre- 
sent example to be the nidus of an Entozoon {Strmgyhu minors Kuhn.), 
idiidi inJest* them in astonishing numbers. The Enatadiian tobs^ mto 
iriiieh the Jazpst bristle is passed, is laid open through die greater part 
of its extent, sbowing the gfandiifaur stractnre of its dibted extremity. A 
portion of the bony parietes of the skull is removed to show the dense 
bony chamber of the tympaniim, ;ind that contiiiiiing the internal ear; the 
canal through which the portio mollis passes from the cranium to the 
hdiyiindi is laid open, and the large size of die nerve at diis port ianoiAy 
of-obsemtion. 

I58S. The meatos aodiloiiae estemos of n Dolphin {D^^mm* Thms^ Fami.)> 

1584. The 01^ of hearing of the Botde>nose'WhaIe(Dte$»ll«SM* {H^eroodon) 
Dolrif Cuv.). Tho meatns anditorins extemns is laid open diroagh its 
wholelengdii it b very narrow at its commencement^ where its lining 
membrane continues smooth for aibout an inch and a half -, then the pas- 
sage dilates a little, and the orifices of many foUicies anuluguus to the 
cerumioous glands may be observed io it ; beyond this part the inner 
soiftoB is longitildhHlly plicated, and afterwards is snmMnMled by nfib>o> 
CBsdhginotts sheath, which gradnaUy expands to widiin an inch of the 
membfana tympaai, where the cartilage terminates % bejowldus part the 
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ItRBsage agiin coDtiwts to its termination, just before which it wbde 
round a smooth m«mmilloid projection of the tympanic bone. The cavity 
of the tympanum ia laid open, showing its delicate lining membrane, the 
bnge tympanic plexus of vessels, and the strong triangular ligamcat which 
coonecu the memhraoatympani with the naUeaa. The deoaepcttom bone 
conl^iuiigdielal^riiitlifOrtbe'imiiiediaie oigwt*, fa p wjmvt i — lat. 

1686. Asectiinof dMOiginof bcaxbgof ilioMine Wha^ indaimg Ac ter- 
iniiiatiiiii of ths BMrtdiiaa td)« and part of tlw anal paiBage i dwir 

commmiioBtion is indicated by the passage of a bristle into the Basta* 

chian tube, which is laid open to show its singularly reticulated structure. 

1680. A similar section, including the "teimiaatioD of the finstadiian tobe in ft 

Whale." Label, 1817- 

1587> A srrtinn of the head of a Porpesse, showing the termination of the Eu- 
stHchiaji tube, and its communication with the sinuses described in 
No. 1589, wbidi ate here simlhily infested with Entozon. 

1588. A scctiou ot llie heud of a Porpesse, showing the dense bones containing 
the tympanom and hbyrinth in ritu. This prepaiation baa bem nunutely 
iiyecled andateeped in an acids the OMooua pam of die otgan of beaiv 

ktg nay be distinguished by their whiter and more earthy appearance 
from the portions of the i raniuni and lower jaw which are also pre8er%'ed. 
The oicatus auditorius is exposed throueh the whole of its course ; n 
bristle is placed in iu commenceiucut. Bristles are also placed iu the 
Enitaduan tobe and in tha meatna anditorinB internua, through which 
dia acoastic nerve maybe obaerred to paaa. 

ItM. A povtion of tba lining membnoM of Ae tympannnif with the attached 
plesnt of veaaelb iigcetcd, ftom the oppoaite car of dw aame FotpcMO. 

1600. The tympanie and petrons booea of a Pnpaaaa^ with die cavity ot the 
tyaqpanam hid open, and the oaaienla anitni^ their ligaments and 

muscles, ^splayed m titu. The strong triangular ligament which passea 
from the membrana tympani to the malleus is conspicuous from its 
glistening fibres. The ' tensor tympani', which passes in the opposite di.' 
faction to be inictted into the short process of the malleus^ pccaenta a 
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dnihr Mpect Tbc itapct » dlBOtt MdiM is ^ IbiM iMffi^ t» Hw 
fencftra aitiu, \mt umf be dtitiiigaMibedbj tliA 'rtqiideat' imncle, the 

fibres of which converge to be lUtached to Its apes. The petroas bone is 

left entire, showing the meatus auditorius intcmns and the foramen ro- 
tnnduni, which i'^ trnvrr'^f d h\ a titin triuiBverae septum which divides the 
' scala cocLlcu^ troui uu lutcrmuiUate pasto^ coataioing the vessels of 
ibeoocUea. 

1591. A similar prepai^on, in whidi the ttmctiire of the coddea is dispUyed 
Id additkm to die pafta .eboim in the pieeediiig wgmamm^ Uu umb- 
ImiB liwog Ae ' eoda mtibtili* is left entire, ahowiag that it ie a oom- 

plete canal, or cyliader, attadied at one side to the spiral septum : the 
' scala tjrmpani' is laid open from its tornmencement nt rhr- 'fenestra 
rotunda'. Its peculiar course is well shown ; it first risca from the vesti- 
bule making an elegant eane ontwaiilt before it begins to foim the oraal 
qiiial tans, wluch aie in a comtcary directioii, and extend to two and a 
half in anmber. 

159S. The ^mpammi and Ubjrindi of the oppoeite ear of the wane F^wpesiei, 
nnnbtlf prepared ; but the beginning of the vascular canal at the fora- 
men rotundnm, "n'hich is continued between the two seals, is here better 
displayed; it is seen at the concavity of the first carve of the scala vcsti- 
buli, the lining membrane of which is left entire : the scala cochleae is 
Ud open. 

15WI. Theconespoodingpittsof aDolphm (2}e^tMm» TUmu^Fabe.), tn which 

die tympanic ossicles and their muscles arc exposed, and the StTOCtttfe 
the cochlea displayed ; the branches of the acoustic ne.rve are here traced 
to the lamina spiralis. The structure of the different parts corresponds 
to that in the Porpesse, but they are seen to greater advantage from their 
larger size. 

1M4« Tb» bbyxinth, or inteml ear, of the same species, showinf the semicir- 
cnlar canals ; die osseous eavides of these parts are laid open; die pkoe 

of die membranous canals is occupied by black threads ; their reladve 
position resembles that in other MaromaKa, but their magnitude in pro- 
portion to the cochka ia much less. 

r2 
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U96» A portion of the tympanic bone, with the ossicala auditus, of dM.Botde- 

nosc Wliale (Hyperoodon Dalei, Cvv.), steeped in an acid, and prepared to 
show tlic bony nniun of the malleus to tbe tjmpaoam. The atapes is 

small, but dense and massive. 

1596. The tympanic bone, with part of tlio fatty substance in which it is im- 
bedded, of the Piked Whale {Balttna Boops, Linn.). This substance has 
twcD teaMwed flmn tbc outer tide of dio tione : the opposite imrolotod 
pert is coveted by the dense membrane, vhkh is oontiniied into the tym- 
pennut to form the liaing of diat cavity. At the upper pert of the elon- 
gated fissure, leading to the cavity of the tympanum, the tcrinination of 

• the meatus auditoriiis, and the convex pouch of the meuibrana tj-nipani, 
which projects into the meatus, are preserved. A bristle is passed round 
lHu haadk of the mllein, to which the tjroipeiiie figanwDt i« etteehed. 

1 597. The bed of fatXj ligamentous sobstance in which the tympanic bone is 
lodged, from the same Whale. 

1598. A section of the tympanic bone of a Whalebone Whale {Baletna Mysti- 
eetHS, Lnm.), whidh has been steeped in an add, and out throtigh, to 
show its deme stnictuie. The present preparation is a aleoder projection 
or process of the os tympani ; the dense stmctove of the petrow home 
ii shown m the prspsretions No. 2U2, 309. 

1596 A. A smaU portion of the ^mplBiiin of e jonng Whalebone Whale, inclu- 
ding the membrana tympani and the lignmcnt which attaches it to the 
malleus. The membrana, or ear-drum, is attached in an elliptical form to 
the concavity of the tympanic bone ; and opposite to themeatns auditorius 
it hdges oatwsfds in the fimn of a pondi, the convepty of which pro- 
jects mto dnt paMBg^ The triangider Ugwnent iriiidi piases to the 
malleus is attached to the middle of the plane part of the membrana tym- 
pani and to one side of the projrcfing poncb. 

The structure of the ear-drmu is well displayed: the outer layer of mem- 
brane, which is continoed from the lining membrane of the meatus ex- 
> tenas, is lefleeled ftom the upper paif of the pondis the inner lajer of 
mcmbian^wfaidi is in like nianner continued Ihmi the Udog ol' the t]^ 
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' l^iiBB^ it Minovejl horn Hut upper pwi of both Ae plane ud convex 
ptttij die fibraoa ttrncmie of tike intemediele or proper layer of the 
UMaltnuia tftugnd n imf oompiciuNie. I^^ipend if Mr, P*RJ^ 

ISM B. The petroos bone and ossicnia auditfia of the same animal. The aiti- 
crulation of the malleus and inctia is readily sct n ; that between the incus 
and stapes is indicated by a portion of black bristle, immediately below 
which the insertion of the stapideut muscle takes place : the single muscle 
of die meneiis is alao shown. 

The feneiitn ovalia ia aitnated in tlie depieaaion cootaimng die stapes, . 
and is, as usual, closed by its baais. The fenestra rotunda may b« ob- 
served, also lodged in a depression ; it is closed by a membrane, and seem* 
not to be divided as in the Dulphiaa. Both the seals of the cochlea and 
the intervening lamina spiralis are exposed in part of their gjratioos: 
. tbe aooaadc nerve ia pvaaerved where it enien die meatna anditarina in- 
tenma. Fnpwrtd kg Mr, C^, F.R.S, 

The description of this preparation in the PAifosophictU TVansactions 
(vol. rii. 1812, p. 83. PI. I. and II.), in which Mr.Humcr's account of the 
connexions of the roembrana tympani in the Baltnut is considered to be 
erroneous, and in which it is stated tliat there is no connexioa whatever 
between die membitBa tjrmpaai and the nudleaa, is ondonbtedijr incomct: 
the accuracy of the Hnuteriaa descripdon is* on the contniy, oonfixmed 
1^ diis dissccdoB. 

15M. The cranium of a Jerboa {pifM» SfgiUOf Limn.), showing the large glo- 
bular tympanic carities : on tho riu'ht «ido the membrann tympani is pre- 
served, with the attju hinciit ot llie inailcus ; on the left side the tympanum 
is laid open and the os^icula auditus and the codiica exposed ; the latter 
nakes diree eodre tnma end a half. 

1600. A aecdon of the cranium of a young Lion {Feiis Leo, Linn.), including 
die orgMi of hearing of die left nde. Apartofdiemeainsispreaerved 
widi die membiann tymfMil, and die eaviij of die ^paninn is laid open, 
showing die comveBitf of die membrane tnmed towards it^ as in most 

Mammalia. 

IdOU A horizontal section of part of the Human head, indadiog the organ of 




bearing of the right side. The meatus audUomu exterwm is laid opea 
throogfa its whole extent, ahowing its diimi o il and stroctnre, and die 
QUiqne posttkn of Ae UNflibam^rBpaBi. The cnritj of die tTinpaniiin 
ii opctty •"'^ dio fl B tfewh OTflil*w wb pfowwed ia dwiir tttmil posi- 
tions : the large bristle ii placed between the malleus and the long l^df 
the incus; the small one passes through the hnlln^v of the -stapes and 
behind the stapideus uiusclc. The section also exposes part of the vesti- 
bular cavity, leaving entire the uicuibraue of tbe fenestra ovalis against 
wfaidi the Imm of the atapee is applied. Pottioiw of die eenudKidu 
canab aie laid qieii, togecber wididie DMitoid oelb. 

1602. A vertical acctioa of dw tame head, ahoimg die Ofgan of haariag of die 
leftside. In thb section the aiuiiie and position of the ear*dnim aie better 

displayed ; the attachment of the stapes to the fenestra ovalis is seen in 
another point of view. Tlie communication of one of the semictKolar 
canals with the vestibule i« shown by the passage of a bristle. 

1603. The labyrinth of the Human ear, showing the structure of the cochlea, 

and tJji rcLiuvu sizes and positions of the three semicircular canals. 

1604. A »cctioa of the basis of the Huiuao head, showing the cartilaginous 
pordona and expanded nasal ori6oes of die Ewstariiiaw tdbet. 

7. External Ears. 

I60d. A longitudinal section of the head of the Australian Scincus (TVipta 
scmeoidM, Cuv.), sbowiug the membraua tjmpani sank below the sur&ce 
of the head at the bottom of a Inge meatnaandilariaBesiRnm, which is 
dl^^^piotecled at its anterior part lij a iisld of the in ic g u i a ant trhidi 
isoovoed widi nuante scales. 

1606. A longitadinal section of dhe iHMd of a yoongCracodilB^ showing the coo- 
vex membrana ^Uipoili lodged within a broad but shallow meatus extcr- 
nus : the larger opercular flap hy which it is protected, and which descends 
from tiie upper part of the meatus^ has been cut off; the smaller inferior 

fold remains. 

1<H)7. A longitudinal sectioo of the head of a Tortoise {^Testudo (rrtecOj Linn.), 
ftom whidi diehoray scales ham been lenwve^ siiowiiig the membnaa 



Digitized by Google I 



197 



tympani ; which i«, m the oatural state, covered by the scales, bat is not 
lodged widun « mntiu atemii*. A bmde U ioMMd id dM BmiachiMi 
tube.' 

1608. Tbe aatcrior part of a M^{lk^ JBunprn, Lnm.)* vUdithe hair 
hu httta removed to ahow the external otifioea of the eara and ay<a» in 
bolh of which briadea an placed. 

1609. The anterior part of a Ho1e» widi die fiir left on, ehowhig die entnaoa to 

dia awiras nuditorias extenma vnprovided with u projecting "m'^t or 
external car, which would be an impediment in the act of borrowing, and 
an unnecessary appendage, for the reason assigned by the Founder iu the 
Introduction to this series. It_may be obierved that in the Mole, which 
Km hatHtnaUy in the mQ, die sieatna ia defiended by tbe amaUneaa of the 
extemal opening. 

1610. A portion of die btegument of the Itatel (J?ela&w aieOSMmir, Bnni.), 
including the CStemal orifice of die meatus auditorius, which is here sud- 
denly cxpancTpfl and the cavity provi'U d with slit.^!it!y t kvutpd margins, 
atul sonic internal folds, or risinfrs : l iii liu ru is no projecting external 
concha in this animal, which, uj> it burrows for temporary purposes, has 
die appaiaiaa ftir eoOecdng the laja of aomid only ao Ibr defdoped aa WBi 
compatibiB vith aabteimneoaa piogieaaion. 

1011. Aaeetion of dwiatcgnoMntof dieheadof a8ed(Olvia^]*Bnoir),show'> 
ingdw anaUpmiitedeiKtenMlear dnactomtie of Fen»*a rabgenoaof the 
IjBMfan 'Fboca*. The size, shape, and position of the eoncha is such 

as to present no impediment in s-vimniinL-. Tlic meatus aiiditoriu** is 
long and tortuous, and its ji irietes are supported by a series of oblong 
fibro-cartilages, %vlittli arc moveably connected together. 

1612. A portion of the skin of the head, with the concha or aoricie, of the Slender 
Lemur {Loris graei^, Giorr.). It is large, naked, and p r o mi ne n t, and 
ia provided widi two broad Innamae ptoce M ea above thetngw. 

1613. The auricle of a andl qjoadnipcd. It is large, thiu, and semitraiis- 
paient, and ia diaiactcriied by die luge aiae and ImiMmtal pondon of 
the andtiagniy wfaidi ia bent fioin side to aide vidi die ooocwrity look« 
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ing upwards, and curves downwards ovw tliv' Ofifioe of Ae mnitat cx« 

tern us iiu mediately anterior to the tragus. 

1614. Tbe auricle injected, of a Rabbit {Lepus Cutdeultu, Linn.). 

1015. The fibro-cartilages of the auricle of a Fallow-Deer {Cervus Dama, Linn.). 

They consist of two smaller portions, articulated to tlie \v,\^e of the anrrcle, 
in addition to the large expanded plate, or concha, to w hich the auricle 
owes its form. 

1616. The two smaller fibro-cartilages and the base of the larger cartilage of the 
oppcwitB mnride of the Mme Deer. 

1617. The fibro-caidlages of the eoricle of a Hone {E^wa CaBattiu, Linn.). 

1618. The corresponding parts of the Ass {Eprnfjirimu, Ltnn.). 

1618 a. The fibro-cartilage of the expanded pendent portion of the auricle of an 
ra^haut. It ia remarkahle for tibe aolche* and perfonlioiia of iti nucrgnt 
aUof «h%di aieiMtunl. B np sn digA^* (X/i. 

1 619. The auriclee of a Mandrill {Papio Murmm, Gsoif.)^ Th^pmcutdie de- 
vationB and depRieioni termed 'tngns* and *aiititnigiM*« 'eoiuiia*,.<nnm% 

< fossa navicniarls*, 'ant-helix', bat the reflecdon of tiw eMeniil mofpa, 

of r\\i- !!nriclc to form the 'helix' is present only at the upper part; and 
the pendent 'lobulus' is not developed from the lower part of the auride. 

1630. The auricle of a Gibbon {^Hylobatea Lar, ItLif; In this Ape the whole 
exterior margin of the anricle is bent forwards, f orming the heli\ ; which 
increases its capacity for catching sounds : the other parts of tlic auricle 
above nentioned are preaent, but the lobalnt it vaniiagt and tbetes- 
tme of die anride, in theBIandiill»«i diinnerandleaaflcdkythania 
the Hmnan Sabjeet 

1690 A. The auricle of a young Orang Utan (Smua Satyrus, Blum.). Tlus dif- 
fers from the preceding, and approaches the Human form in ite increated 
tkickneaa, and in die greater devdopment of the tragus. 

Prtpared by Mr, Owen. 

1620 B. The auricle of a young Chimpanzee ( 'I'mgiodytes niger, Geoff.). This 
differs from the preceding chiefly in its relative ntagnitude, being taken 
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from an animal of the same size ; in both the principal deviation from 
the human form may be observed in the less proportional extent of the 
auricle below the concha. 

1691. The auricle of a Negro (Human Subject of the j^thiopian liace); it is 
characterized by its large size, and the want of a lobulus. 

1622. The auricle of a New Zealonder {Malayan, or Neptunian I?fj^f) ; it is 
relatively thinner and smaller than that of the Negro. Tin tortii of the 
lower port fan liMti dntorted by the weight of some heavy pendent w- 
ummaH, for die mpport of wUdi « laife cietttiied pcilontioii mj be 
olMeived. 

1-699 A. Hie enricle of a Hninaii Satgeet of the tane laoe^ from Tebiti. Tb» 
lower pert, wludi U doedy attaciied to die integiment, is simikrly per- 
Ibrated. iVwMtftarf Mr, O^, FJLS, 

1693. Hie wuiele of a Enopeen Female (JaptHct or Ccmetuian Man). The 

lower part is thickened, and extended below the pmnt of attachment of 
the auricle to the integument, forming the lobnlns. 

1694. The amide, injected, of a Eoiopean Male. 

Series V. Organ of Sight. 

" The Sense of Sight is perhaps the least common of any. It is that 
which gives the greatest scope of action, therefore is only for those 
animals which have progressive motion, and that not the least. I do not 
kaam of any mdmal pomeeied of Ihn lenie bdovlJie Ineect. 

** It M m»t so i mmedi a triy connec t ediriili, or sobservient to,dieaetione 
of life as cither touch or taate ; but ia m this reqiect pietty nnuih upon 
the same footing with heHn'ne;. 

"The whole of this oi:^ ui. in many animals, is very complex, being 
made up of many parts, and diiicnng in some degree in different classes 
of animali. 

"The oonitnietion of the oipm npon which cisht dqpendB, aa alcothe 
mode of impveuion, if peilbcdy undentoodt and one wooldnt fint ima- 
voim til. a 
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I^ae, a* tiisM ii but om node of impiVMion, that die eoutnwtioo of 

diis organ would be the same in all. ^ 

" Tlic principle of sight itself is most probahlr the same in all ; but the 
construction of all the parts h in many very different. The differences 
that immediately concern vision are but few, and perhaps are only in tbe 
iBIlBmt coModtie* of llw ciTiiiniDe kdimur, oMioiigh die difeneoN m 
the odier puts may amoant to a gnat maiqr. ' 

" AU animals that see, as far as I am aoqoaiated, have two Olgua of 
sight*. Their sight may be said to depend upon the three following 

effects of impressions, which arc form, greater or less ; impression in the • 

same form or object, and colour ; and as the tirst two of these depend 

upon the refraction of light, and ai looie of diese refiecthre powers di&r 

in aome idaaiea of aninala fnnSx leapect to niunber, I aball amice our fint 

iSviaioii mtodioaewluchliaTeoidfonepoiwerof lefractiiigiiieadioqiw 

and those which have a great many. This difference appaan to relate 

rather to the circnmstance (if inotion in this organ than to any other in 

the principle of vision its* If ; so that this division might be into those 

which have, and those which have not, motion, and the construction ne- ^ 
eaaiarj for dieae two oonfitiont. 

** 'nioie C<^ee] wlueli bave no motion bave a miittiplieitf of feftaedng 
anrfiMXi in the coflnea, and wlueh belongs, I beliefej to all die aerial Id> 

jects. 

" This class of animals have not only no motion in the eye, but they 
have hardly any in the head so as to assist or to act as a sabstttute. How 
finr th^ Iwfe odier f^netiDg poweie beddea die oonaa, I hare not been 
aUe to aaeertaia. 

Tint intendon of aneh a structure evideitdj appean aa a lubstitute for 
motioii; but the next question is, why not motion in the eyes of Insects 
as well as in other animals ? One reason, I think, may be given : £rst, 
se we may perceive that all Insects of flight have a considerable extent of 

progreaBire motion, therefore must have a large eye i and an eye of suffi- 
cient aize coidd not be pheed ao as to have sufficient motion. 

* In miBjr of the Rnfinnnstrscout or lower arganiMd Cnuuweua th« eyes sn Uanded together ao ' 

lbs fiMiet a sia^ Sje^fsdu 
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"How Cur ^ focal ^ituoe in esdi refractor ta the itMie, urhowfrr 

Abj ham a focus to eadt rafractor, aa if they were but one, I wUl not 
paalmd to »ay ; but I suppose there is but one fonis to tli*- rvhole. 

*'Tbe first of this division, as far as I yet know, admits of bat littls 
variety ; but the second of a great deal, which we shall now consider. 

"Tbe iecond of thia iKviaim iadiidaa tboaa ejw iriiidi lum but one 
remofor^ or petuaps move pvopenjy aeiwa oi leiiaision} ano oc couno 
moit bam mocioii. To this diviiiott bdonga, I baUevc^ every other auawl 
which has eyes except the above, even the aquatic Insects ♦ However, 
this motion in the oyo is of varions extent in different aniiuais ; some 
having a great deal, as the Cliameliuu, Hare, Deer ; or very little, as the 
Cnttlfrfah and Fiah in genenl. Birds, Sec i bat in manj Ibis motion ia 
incveaaed bf tike motion of the bead, aa in tbo Cntd»-fiab» and ki ail Biida. 

** I shall divide tlui oi^gan into ita diftiant patta, beginning «di thdr 

more immediate uses. 

"The first part to be considered in this compound organ ia the im< 
mediate organ of vision, or ' Retina.* 

"Tbe leflOod ia tbe icAnelivB power, or Aat viiwfa gima fignra or 
boonilib and diapoaaa of die qnantitf of impieaaion aocoi^g to Ibo oIk 
ject itaaif t diey maf lie called the aitiaU who giro out *nd diapoae of 
the colours, and arc the ' Humours.' 

" The third is the colouring matter of tin- bottom of tlic rye, or the 
back-ground of the surface of impression, which la ail of one colour in 
the eftta of aome animalfl, while k ia of two diAtent eoloma in otban 
and of Tariona colooia in tibe aaoie eye in ntanft it ia called 'Pigment* 

"The fourth ialhoacooainodation» or tbofocning of Ae whole, whiiA 
takes in the different ' Coats.' 

"The fifth, the motion of partly and of die whol^ talmig in the 
"'Muscles.* 

" Hie sixth, the diffennt sixM of eyes in diflfeKot animalf. 

* Bjr tUstOB Mr. Hoatcr usually deti^atea Iks flisis OiHtaasat ImtiltiMqgh in a eonaiiknifals 
dhWon ot tbk sim the e^es ue jJaoeU upon AsMMaAiH aC iW Sa M i p s dU B C i to s. yvt they sn 
jBillal a coavcwkl «an<ii, wUsit h MM. it k tlw fyi^ Im^ 

eS 
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** The fiftt» or die organ of sense, is the retina. Hov hr it belongs to 
every eye I am not certain. The Cuttle-fish appears not to have it *. It 
varies but very little in different animals. It is certainly a continuation 
either of, or from, the optic nerve ; for it appears to spread out from the 
ta mihiitkm of thii ame. TUi it notM plant in mmjimiaak,uftdMSfy 
die Qwdniped, but in meaj it it vefy evident in AmpbilMt tad FEib. 
It it tiun and teniitiaiitparent, at k-ast as far as a nUtiah rafaatancc can be^. 

"It lines more than one half of the posterior part of the cavity ; thfit 
is. it comes further forwards than the middle of the eye. It i^ iti moat 
animals composed of a double substance, the one more puipy than the 
odier. It b not very laaeidar, although it has a good manj vetaeb. 

"For the maaagemeiit of the lig^t then an die Hnmoiin, vhidi an 
diree, called ' aqueous,' ' crystalline,* and ' vitreous,' one of whidi ia afanja 
retaining the shape peculiar to the original intent, viz. the crystalline ; 
the other two will vary according to circumstances. The vitreous will 
vary in shape according to the shape of the sclerotic coat, the aqueooa 
aoGOiding to the shape of die cobiea, ftc. 

** One gient diibwiee in die cryatallino ia die diilenut coonxitiet, 
which 1 shall first divide bto two^ iriiidi appear to lie adqitedto the 
different nwdia thfong^ vhidi die light paiartt u, tn inttWiCf', air and 
vater. 

"The different convexities in the crystalline humour admit i f two 
modes of variety ; the first, where it is convex on both aidea equally, as 
in tlie FSi^: die aacon^ when one aide ia mon eocwex dian die odier, 
as in the Hnman Sabfect. 

" Both dMae foima admit of a greater or less degree of convexity. 
The degrees of convexity vary from the fdaioet Ih^f^ lana of tlie Bird 
to the sphere, as in Fish in general. 

" The background of the immediate organ of sight admits of great 
TBiiety widi lespeet to coknv, anul alto with respect to kind. I thai! 

* The retiiu exist* iatibaaje of the CuttIe4Ui.ss is shown ia Nos. 16S0. 1631, fte.,bat sitasted 
iBIfiiwOy wiA isiysot to Ac pigMntm Bignua to ^rtMit ft it hi takaslt generally. 

t From this it wooU appear tiiut .Mr. Hunter h&d not at this period casrinsd Hvsvltesf B 
uuBsl just lulled, or ht umat have obienred iti entire trantpBiency. — ^W. C. 
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irridc it into the common and the particular, visr., that which is common 
to all, and that ^vhich ii poruHar to some. Tliis background is all of 
thf p-imc colour in manv miinals, while it i<t of two colours in others, 
and also of various colours m tlte same uniuial lu some. 

"Tbe cominoD and tlie ptrticiihr ne ahmy* of (BAient colonn, for 
vhidi As paftieokr acema to be mtended. 

"That which is conuiioii to aD, is in all of the same Mtwe; but it va- 
ries in its shades of colour very considerably, even in the same species, in 
almost every animal ; but much innri- iu Home species than in others. 

** The Human, the Monkey, and mont Birds are examples of this. Id 
gemnil it v UmIe, or of a dailc brown colour, from wlwaoe it hai got in 
genenl die name of n^friMi f^gnmimti but «e often find it of a light 
brown, while in others it is of a dirty iHule coloiu-. 

" In the Ila))l)it, we find it in some extremely black, wUle in Others it 
i« almost white. The same occurs in the Ilnrne. 

" In those animals where it is dark, it is pretty uniformly so through the 
wb^s bttt in tfaoie where it ia fighter it ie not ao mufeni. TbeSghieBt 
part ie alvays at Ae bottom d the eyci, beoombg gmdnaDy daiker for- 
warda, and in sncll it is often quite black ; viz. firom the termination of 
the retina to the pnpil; or if mot Idadi^ it bdiere much darker diaa any- 
where else. 

This is generally the case in the eyes of the Human Subject, and in 
Horaea whkh have light eyes i bnt not in the Rabbit or Ferret tn the 
BaUnt it ia pm^ amdi of Ae aaoia eoloiir dnooglkoiit the nrliole eye ; 
if it b dark, it is oniveraally eo, if fi^i^ the aanie. 

" In those species of aninuds where it is composed of the common and 
the particular pigments, it isi prettv uniformly the same through the same 
species, yet it is sometimes varying ; and where it does it is in the com- 
mon pigment, not in the particular ; and this variety of colour ia always 
from die dark towarda die iigh^aemljie Hone: and even in die Hone, 
wliere tliia ia die eaae, die oommon pigment ia alwaya becoming darlGer 
fbrwarda, aa mentioned in An Hnman, and die aame animal, where it ia 
wifd. 

" The peculiar pigment is of a different texture, and is superadded 
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to lilt cannuni. It is of a diffefoit colonr in different of animalis 

but of whatever colonr it is in any genus, it Is uniformly so through the 
whole. In 9ome it f^ only of one colour. The Lion and perhaps most 
carnivorous quadrupeds are of this class. But lo other animals it is of 
vaiUHU colours in the same genus ; liai 1mm too il » onifonB. Ths 
Cov» ud perhqn inoct IwiUToraai qqadn^adi, «» of dits dan. 

**TIm bidiglOlllld coven die retina everywhere ; also betw<wn ^ 
termination or edge of the retina and the edge of the crystalline where 
this body is attached to, or covrrs, the \nTreous humour; at the same 
place lining the processes, to be described ; and then it goes to Une the 
iris. 

"Beridettiiiibiiiiwuiy aaiipab wb fiiul hoodie ovtuile of die nest 
eoet* or ohoroi^ •> it irare, mnied ot like diik dnat indie eeBnbr menw 

brane which attaches that coat to the external coat. 

"The next coat to thi* pigment 13 called the choroid. It covers the 
preceding coat everywhere, or may he said to cover the vitreous humour 
everywhere ; and also the fore part of the crystalline, excepting opposite 
to die eeatre of dttt bmnoor, where it is perfoistei^wliidi perfimdoin is 
called die pnpU } aaditiaperlbntedeboatdietenniiudonof dieoptie 
nerve. 

"The anterior perforation is to he considered as a window for admit- 
ting the li u'ht- It i? of various shapes in different animah ; in some it is 
round, as m the Huuian Subject, Monkey, aU Jiirds, and many Fishes. 
In tome it it two MigflBent* of kige drdea jwneil, wliklk ^vee it elooig 
end a ilmrt ans, at in die lion, Oi^ too. t in odma it b oliioag, at in 
Horses, Cows, Sheep, &c. The long axis in some is vertical, as in the 
Cat; in others, horizontHl, as in the Hor'^e, &c. In some animals, again, 
it is an oblong bent figure, or < oncavc, on one side, while it is convex on 
the other, somewhat of the shape of a crescent, as in the Skate, Cnttle- 
fidiy fte. 

"Where die choroid coot oofeit the vMiae, or ndier where it coven 

the pigmentnm of that organ, it is smooth ; but where it covers that part 

of the vitreous humour which is between the anterior edge of the retina 
and the outer .edge of the crystalline, it is there thrown into ioiUAf whose 
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diicction » in die faw|P asb of the «ye. Tbej begin pottaiotly; dwy 
arisen M H wtn, inaenaibly, becoming broader and broadtf, or ndMr 

deeper and deqier, forwards, where they terminate all at once. From 
thence the choroid is continncd forwards, before the crystalline some 
way, being perfectly detached on both sides, where it loses the name of 
diofdd ond tdMi tititof im. 

<*Ih Bifd tin dHWoid «a«t vppmn to wad in « prat^ Iwoad pfo- 
OMi in tlio oentre of tlie optic nenre. whidi proocM U mak in die vitre- 
ous humour. It is thin, of a qoadnuigalar figure, or rather a panHdo- 
grain, attached by one lon^ edge to the coats, by the Other to the vitseone. 

"There is something similar to this in Fishes. 

** The dioioid ooet is thin, and exmmdy vaicalar, receiving its arte- 
riM dnon^ the outer ooa^ and retummg the TBins tiiroagh the seme. 
Tiie aiteriee have nodiing veijpeitiealar, hot die veins all paas forwerds, 
converging [at diflwent parts] to one point or vessel, which is reflected 
beck bf'forf it pFi«sp«i through the outer coat.' From this circumstance, 
of its buiii^ cxtreiiieiy vascular, and no visible purpose answered by it, 
oue would imagine that it had, behind the processes, some immediate 
oo a neniott widi raioni bat ae it is equally vascnlar dirough ita whole 
CEilenl, where it cannot be conndered ae an Inunedtate 4wgan of sense, 
we can hardly allow it to be such in any degree. 

"The nerves of vision are called the optic. They are the second pair 
from the brain in most animuls of the last division [or Mainmnba], 
although not in all ; for they are the liriit iu the Porpesse, that amuial 
not hnring Ae oUhotorj. Thej aie very krge when compaied to die 
netvee of tonch of die same extent (^sorfiMe} even kiger dian dioae of 
teste or smell, but perhaps pretty much upon a par with those of heai^ 
ing. IIow far this nerve exists in the aerial InMcts*, I am not aeqnaint- 
cd, but it 19 very plain in the Lobster, 

"The external coat is that which incloses the whole apparatus. It is, 
as it were, the exienial ftame of the organ of vision. It also gives shape, 
dtCpto the whole eye. It is» in general, a dfemnseribed covering, having 
no openings into Ut bat it is not so in all eyes, fiw in die Coide-fish it 
* The TisMlssmfaaiiclMisNi^sirfraBkmsflktiaglimendsgoesto 
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it petfewted forward* m dhe HID0 iiiHMr» «n1 of 4ie mmt Aufit w the 

choroid in that fish. 

"It is called tbe «c!erofir or tunica albu^nea. 

"The exterior portion of this, or that part which loakes the external 
part of the body^ i* transparoi^ called die cornea, similar to a glazed 

■■Ills idnode ctwt b of mriow ihopet in llie ymasm dnses of aai- 
malfl. It ii nearly a large section of a sphttc in dw most perfect, having 
the cornea projecting a little from its being a section of a smaller sphere. 

** In tlie Bird, this inec]uality is much greater: the sclerotic coat forms 
a neck at the opening, upon which is placed the cornea. This is tuuch 

move to in mhm Bird* than in othen, m in the Eagle. Aldiough thia 
aecfc ia not ao toBMHaiblB in eyaa of odiar anianda, jet dh^ 
qion the humonrs of these, made by the projection of the ciUttj pnk- 
cesses inwards, and more in some than in other animals. 

"The ^rlprotic coat is formed of various substances in diderent ani- 
mals, la the most periect animals it is of a tendinous nature. 

** Ib dw Bif^ it ia eomposed partly of die mmm iiJirtwcgji and partly 
of hone. 

" In Fish, it ia prinapnUy catti]^ j hot in MHM it ia bon^ aa in dm 

Sword-fiah. 

" In Inserts it is principally horn. 

" It is ot various thickness in diMcreut animals, and is abo thicker in 
acme parts than others in the same animal, especially in the Whale;, Pcnv 
peiaa^ ftc. It b of faiioaa colowa is diierait aaifliali» hot b aioit it ia 
whiles oa in die Hmnan Sobject; but in aome odicta it b of diflbent 

colours, as in the lion. 

" Although the sclerotic coat gives the external 6giire to the eye, yet 
it does not in all give the shape of the cavity which immediately surrounds 
the vitreous humour. In the Quadruped the processus ciliorts alter that 
ftiraii in Biid* die aame proceaMNi and die nanapinni alter diat fiMin$ 
and m manf Fiahea diaae b let in aonu^ and aone odwr anbatancea in 
others, which in nnny an of oonaidenUe thidnHoai capeciailr at the 
bottom of the eye. 
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The coneft n lilw tnuisparent part of the of tlie eft^ It is that 

which is exposed, or may be said in some nicasnrc to mnkc a part of the 
external sarfece of the body, especially in those vbich have no eyelidSt m 
Snakes, Lobsters, and Insects. 

In Qmdrapeds, Birds, Fishes, tbeie it so saying vlwt inbttuiee it 
i* conpowd of, at it !• not filw Mi]rt)iiiig dac in die animal bodjr. 

*' In the &iake, Ltsard, and in Inacctt in general, it is horn, and is a 
continuation of the caticle or external covering; and when the animal 
casts its coat, it is also rast alone with it*. 

" la the Flying lusecttt a is divided into many sections, and makes the 
largest pari of Aa eje. 

It i» reUrtitrely of ^fleient eisea in different cjee; In the Vrhtdt it i« 
verj unaD, wluleintlw LnPaea (Gmm Aww,Iaiw.) it i* extmnely laifa. 
This circumstance gives a soperiority as to extent of viiion in tho latter 
animMl over the other, in [iroportion to their size. 

" The organ of sight varies more m relative size than any of the other 
organs of senae. Toocb, we observed, must be in some degree in pro- 
portion to die aiae of die aniuaL Tiie organ of taate «ery needy die 
eamaf. Smdl not qnite ao mncht howerer, in a great degree* Hearii^ 
less so, especially wlien we take in all its accessory parts. 

" It hardly appears as if inti ixli ti that the cyv should bear any proportion 
in size with the hody, but in proportion to the progressive motion of the 
auiiual &o far as this depends upon immediate sight. As no eye would be 
anAcient to take in the whofe, a anoeeMion of estenta wae naeeeMrj to 
oomplete dia vhole^ and conaeqnendy auidon. However, a» the pro- 
gressive motion, in a great many animala, will bear MOie proportion to 
the size of tlic body, so far docs the organ of sii^ht correspond 

" An Elfphaiit lias a <:iTi;i1!i r ry»' thau a Horse; a Squirrel and a Rat 
liave luuch larger eyes tlum a Aloic; uUhough the progressive ntotioti of a 

* In tbese Keptile« the true cornea ia oorercd bjr a fizm tiusparant ooo-wUierait co^jnactiTm, which 
b iksdat the tea «f dMifief Ac litia. tat set flis eooMa. 

\ Thtlhfhwtfll^taBqvesedtobeaBclisstiaBtolUstMISHpBsfeflttaadkbaa^ 

■latant." 

YOL. III. T 



Digitized by Google 



138 



Mole may he nparlv as great as cither ; but it has no occasion for imme- 
diate extent of sight ; it wants to see objects near, but must have a suc- 
cession of them, because his food hm but little motioo» therefore it sel- 
dom comef to lum i and Ibr'dma his progrMiita notkni i* adiptc A . 

** Ad Eagle has newly u Iu||e an eja at an Elephant^ pednpa the 
lugut eye of mf Vki in ptopoiHion to riie. An Eagle do<» not want 
a aiiccession of sight, for his food ia not atationary ; he thf^ore wanta 
at once to take in a largrc sphere of vl*ion, that he may have a better 
chance to discover his pruy ; for thi:^ is such as has, in general, a good 
deal of progressive motion, therefore if he were shorter-sighted he might 
aa well be atatioiMury:, and the Ibod would in 'it» comae come widiiii hia 
aphcnof nsion: hut by akxge eye hehaatwoadffantage8,ns.diatof 
ita OOming fai his way, and his seeing it at a considerable distance. 

" The eyes of animals which see in the dark, and are ulso to sec ob- 
jects at some distance, are large, as much OQ account of the darkoes* as 
the distance of the object. 

** The eye of an animal whiehcan aea an object aft a mila^a ^atanoe in 
the middle of the day» onghtto be mndi larger to tee the aane objectat 
the twentieth part of that distance at night : but as a auhatitnte for the 
want of aize» the motion of the irti and the white pigment or bedigroand 
asei'Ts. 

" A motion m the eye only belongs to those which have but one series 
of leliiflton, wMch aie the aecond of onr fim fviaion. 

** The movera or the mnadea of die eyes of animab are, in most, pretty 
aimple ; an eye can have but thtee kinds of motion, two of which are to 
keep the object fixed in its place on the retina ; the other to retract the 
whole eye deeper into its aockft. 

" The first kind of motiuu X sliall call that which directs the refractor 
towards the object, either when the object moves out of the line of direc- 
tion, or when the body in which the eye is placed moves out of die line 
of direcdoo. Thh land comprdienda ercrj modon of a body fitom a 
centre to a efareamfaonce, and also die whole drcnmfereace itaelf, the 
ball of the eye appearing to move on the optic nerve, in many, as a centre 
of motion. These motions are performed by four straight muscles. 
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" The seoQiid h tbtt motbii of the eye wUdi preienres the ol;|ect hem 
totatiog upon lihe letina, eidicr when the object tnnis upon » oe&tie,or 
whMi thslmd movee laimllj, lAkb it opoa &cciitn eoipevliere. 

" Although thii Itit BOtimi is not upon the centre of the ty^, jet it 

obliges the eye to move in a circle ; which obliges tlu- cvf to move so far 
upon its axis as it moves iu this circle. For either moving tlu- eye npon 
its axis when an object is moving upon its axis, or for staying the eye 
when the bead i» monng upon tome azii, «m the oblit^ue imudet 
placed. 

*' Besides the four ttraight and two oblique, in many aminah there «fe 

muscles inclosing the optic nerve, which would appear to be a retractor ; 
for we find in some animals that they hiive a power of drawing the eye 
almost iuto the head, as io the Horse, Deer, &c.'* 

HmterHm J totawiy l Catalogue. 

A. SYSS lUMOVSABLB AXD NUMEROUS, OM WITH MANY SJSMiBS OF 

REFRACTORS. 

Subseriag 1. In Araehudans. 

1626i A portion of the anterior segment, or cephalothnrax, of a Scorpion {Scor- 
pin .'ffricatius. Linn.), showing the disposition of the eyes. These arc 
eight m number, two of which are of large size, and are situated ou either 
ride of an ekviticMi in dm middle of die donal iaifaee ofditt tegment;. 
one of liiem liat heen Intectcd in An piepaiation, and the laige cryital^ 
line lens is tbown : the remaining six are disposed at the anterior angles 
of the cephalothorax, duce 00 each aides thote of the right tide only 
are here prescn cd. 

1625 A. A Bird-»pider \^Mi/s;alr avicuiaria, Latr.), in which the eyes, eight in 
number, arc all disposed iu u transverse cluster, on an elevation near the 
anterior margin of the first segment of tlie body, or cephalothorax. 

Prepandfy Mr, Owm* 

2* in Intteta. 

1820. The head and dioiaz of a hu^ DtagoftJy (ifinAMi gnmdk, Fabi.), 



Digitized by Google 



I 

I 

140 

iridi ^ «^ diweeted. On die lide Ae eaperior mmetf of the 

anterior part ef the ^ Ina been nin(md» exposing A* amtf of the 

eye, and dcnionstrating the thickness of the tessellated cornea ; on the left ! 

side some of the anterior layer* of the cornea have been removed. 

I6S7> PortioDa of cotnea lemoved fkom the eye of a Ongoi»41y. 

B. Mna MOVSdBLS, AND A 81.^0 r.F! P.lfR, miB A 8IN0LS SBRIES OF MS- 

A. STRVCTI KB OF THE EYEBALL. 
«. Ad«pC«d£Dr Mdng ia W«tcr. 

9. In fhMrepoit. 

1098* The eye of a Murex bisected, ahowiDg the laq^ apbcricd Icm^ eborbid 
pifmcnt^ and aderotic. 

A. In Cephalopods. 

1689- A portion of the head, with the eyes, of a (Juttlc-fisb (Sepia officinalis, 
itiNM.). In this prepurutioii are shown the brain in its cartilaginous skull, 
the optic aervea and gun^Iions i and on the right aide a aection of the 
eyeball has been made to abow its ttnictnve. 

The principal peculiarities in the eye of the Cephalopod are the fol- 
lowlrig: the corncn is coniposrd cxrliisnely of a coutinuation of the 
coiuuion iutcguiiiciits, and doca not adhere to the margins of the anterior 
aperture of the sclerotica. The membrane lining the chamber of the 
aqneons faniDonr anterior to die lens is conscqaently reflected orer the 
exterior of the sdevolica, and upon a Uganentons qKmenrosis coatinaed 
from dw margin of the cardh^ons orbii^ before it teaches die back 
part of Ae cornea ; a much larger cavity therefore intervenes between 
the cornea and lens than in the higher animals, in wliich the sclerotic 
aperture is closed by the cornea. A second large cavity, exterior to the 
eyeball, intervenes between the sclerotica and the cartilaginotu orbit, in 
which i» ritnated the large renifSorm optic ganglion, and a quantity of 
white and appaiendy ghndnlar anbstanoe. Hie fihrea of die optic gan- 
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gUon expand into die retiDa inmedmtelf uterior to die idetotica, «nd 
tenninate anteriorij in a ciliary mim^ which ia Implaated in a ciictilar 
graOTC in the aubstance of the lens. For an explaaatiOB of the ^flcRttt 
parts of this preparation see the description of ita figura aa it appealed 

when recently dissected. (Plate XLII. fig. 2.) 

I6>30. A section of the eye of the Cuttle-fish, with the optic or reiiiforni gan- 
glion ; showing the fibrous texture of that ganglion, the extended surface 
at which those fibres penetrate the sclerotica, and the layer of nerrooa 
matter, or tednCt in which they tenninate. This kyer » q^tlied iminedi- 
aidy to the cardbginona •derotica} it hecomea dunntt aa k adfanoea 
forwards, where a number of smalt tegular pUc« ant ibmed opoo ita 
inner anrfiwe. The ante-retinal pigment has been removed. 

1681. The eye and reniform optic ganglion of the Cuttlc-fith. The fibres of the 
ganglion have been unravelled, und the mode in wliich they penetrate the 
sclerotic by fasciculi is distinctly displayed. Part of the sclerotic has been 
remoTcd to ihow the tindc hja fimned by the nerrooa lUamentt, and a 
•maner pordon of thii hyer has been reflected iqtwaida to ehowdie pi;- 
mentnm nlgnun, covering the whole of its anterior or eentnl sarface, 
and consequently interposed between the impinging mys of light and the 
sentient memhrnnc. The pigment docs not, however, adhere to the re- 
tina, which is perfectly smooth ou the side next the pigment, while it is 
rough and cellular on the opposite side next the cartilaginous sclerotica. 
The posterior lorlhoe of die pigment is covered by a very thin layer of 
white sabstanoB, whidi appareody is not derived from the retinal expan- 
sion. This tunic, which from its relative position would seem to repre- 
sent both choroid and retimi Idended together, hecomcs thinner as it 
advances forward, und near the kn<s is disjjosed in a zone of sm<ill plicie, 
which are fixed iu a circular groove of the crystalliue. The fibrous and 
cartilsfinona hmtine of the sdeiotica, and tiie anterior Gresoeaiic aper- 
tnre of diat tonic are also shown. 

1682. A ^cctiuu of the eye of the Cuttle-fish, showing the space bchmd the 
proper globe of the eye. comprehended between the eartilaginons orbit 
and iclerotica» and containing tho optic ganglion and die peadiar loboks 
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of a soft wliite tubttaoee abofe nMatUned, vludi bckv^ vpipmmAf, to 
olnriaiie dia affBCIa of piOMun <hi tbe fpm^xm. The cudlB^noiis Ujvr 
of tbe aderotiGa is veil displayed, also the retinal expansion anterior to 
it, a part of the ante-retinal pigment, and the cn-stallinc lens, which is 
transversely divided at the groove in which the ciliary zone is implanted. 

1633. The anterior part of the cje of a Cuttle-fisbj ezhibitiDg the crystalliae 
lens in siiu. 

A. The crystiillinc Icna and capsule of the Cnltle-fish, showing its mode of 
attachment to the ciliary aone, which is inserted into a eimdar groove; 
about one third of the lens being anterior to the zone, the remainder pro* 
jactiiig into dioiritieoiis hamoiir. 

PrtMHttd Sir Anthony CarlisU, F.R.S. 

1634. Hie anterior and posterior divisions of the crystalline lens, with a section 
removed from the former. A greater pnrt of tbe kns still pcesenretits 
transparency and peculiar deep-brown colour. 

1635. A section ot the crystalline kns, showing the Lurd central nudeas, unal- 
tered by the spirit and twn s paren t 

1686. A similar preparation of the lens, in which a greater proportiCAi of tibe 
central part letams ita tranqmieiu^. Una pnqpaiMion is figured in the 
JW/flaqpteal DrmHtctkm (vol Uzxir. tab. t. fig. but die elttptical 
form there giTen u owing to the piepoiation having been drawn while in 

the bottle of spirit. 

1637. The crystalline lens prepared to show its laminated composition. 
1688. A similar preparation, showing tbe fibrooa stmctate of tbe lamiac> 
1639. A similar pceparation. 

1.640. A similar preparation, with the central nuclens ronxmd. 

1641. A section of the lens, with the lamina' successively raised as far as the 
nucleus, whose compactness of structure renders it difficult to demonstrate 
their existence. This preparation is figured in the J^iiloscphicai TranS' 
mikm (voL fatsadr. tab. v. fig. 2.), bat tha elliptieal shape there given to 
the kns arises fiom the sane amse as is mcntioaed in die desci^tion of 
No. 1686. 
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1042. A MctifMi of tkeoriiUand cont^iaoa* pam of the head, with the vft, of « 
Cattle>fi»h. The orbit and tunics of the eye ate apoied by a posterior 

section, which show s the extent of the cartilagiDoim mp forruinfr the pos- 
terior part of the orbit, and at the sntno time the corrcsn irui!!);^ pariptes 
of the cavity containing the optic gaugiiou and aurrouudui^ glandular 
nihitaDee: the ganglion ha» been renoved* bnt part of the glandular 
•ubalaiica ranuiM. The estenal or fibrom Uijer of the aderodc is next 
ezposed^aiidbeneathitthegliateningcartilagiiioiiBlajer, a smaller portion 
of which is ait away to show the fibrous retinal expansion of the optic 
ganglion Tlie anterior cavity between the eye and the integument is laid 
Open, shuwiug the transparent cornea, formed exclusively by the integu- 
ment and looiely applied over, without adhering to, the anterior apertove 
of ibt tderotica, thxom^ whidi the lens parrially protmdee. Thie eavity 
is lined by a thin nMnbian^ which i« reflected npon the potterior pan 
of the iderotica. 

1648. A transTene lection of the eye, showing the atroctore of the ickrotte, 

its thinness, and glistening exterior surface. 

1644. The eclerotic coat of the eye, exhibituig the fonm of the anterior aper- 
ture. 

1645. The eye of a Ciutle-fiiih m sUu, with the soft parts surrounding the orbit. 
The cornea and contiguous integument have been removed, exposing the 
large chamber anterior to the crjataUme lena and iderotica, bodi of 
which are inunediatdy bronght into view. Theapertoreof tbeaderotica 
duoogh which the crystalline partially proinide«> and die cortatn4ike 
process of the aderotic which encroachet upon die apertnre, are well die* 
played. 

J646. A portion of the integument, with the tranaparBBt cornea which passes 
over the front of the eye, of the Cuttle-fiab. 

5. /« I^'Mm. 

1647. The optic nerve, with part of the choroid and retua of the Sword-fiih 
(XipkiM OMki»t LiMM.). Ihanarva it prepared to deuonatmte ita pe- 
culiar atmctur^ bdng compoaed of a flattmed kfer of nervona natter 
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loDgitudinally folded : where it penetrates the choroid and membrana 
Ruischiana it becomes much contracted in diameter. Tlie retina, as it ex- 
pands upon the choroid, preserves, but in a less degree, the same folded 
character &a the nerve. 

1648. The posterior part of the eye of the Moon-fish {Orihagoriscus Mo/a, 
Schneider), showing the diminished size of the optic nerve at its ter- 
mination on the membrana Ruischiana, and the beautifully minute radiate 
disposition of the commencement of the retina ; by which structure that 
membrane may be seen to be continued upon the peculiar vascular pro- 
duction or falciform ligament (analogous to the marsupium in Birds), 
which passes from the choroid coat to the crystalline lens through the 
substance of the vitreous humour. 

In this preparation may also be noticed the abundant loose cellular 
substance between the choroid and sclerotic coats. 

1649. Another section of the same eye, showing the anterior margin or 
boundary of the retina at the distance of nearly an inch from the margin 
of the pupil ; also the falciform ligament attached to a portion of the 
ciliary zone, to which it is continued, following the concavity of the eye, 
from the insertion of the optic nerve. 

1650. A portion of the choroid and retina, with the falciform ligament, part 
nf the vitreous humour, and crystalline lens of the eye of the Moon-fish. 
The whole line of adhesion of the falciform ligament to the under sur- 
face of the eye, and the continuation of the retina upon it, are distinctly 
shown. In this preparation may also bo noticed the spherical form, cha- 
racteristic of the lens in Fishes, which compensates for the flatness of 
the cornea and the absence of the aqueous humour. 

1 65 1 . A longitudinal section of the eye of the Bonito ( Thynntis Pelami/s, Cuv.), 
principally to show the falciform ligament, along which the colouring- 
matter of the choroid is continued. The disposition and extent of the 
retina, the choroid gland, the flattened cornea, and other peculiarities of 
the eye in Fishes may also be noticed in this preparation. 

1652. The vitreous and crystalline humours of the eye of the Cod-fish (Gadu* 
Morrhua, Linn.). 
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'i66S. The fplieiMal km and part ofibm ntreow Imnoar of ione biga VUL 

1654. The •pherical lens of « lafge Fbli. ' 

IflSS. The caprale of the crystaUine leni of the Moon-iiali. 

1666. Parts of the sclerotic coat, mcmbrana argCDtea, aud choroid glaud of the 
M oon-llah, to dbow Ae etnietiive of the latter anbatance, whidi b pecn- 
liar to oaaeoua fiahea. It ia al«aya aititated between the ailverj nMmhraiie 
and the true choroid, and in extended more or less, and in difisrcnt forma, 
aboQt the termination of the optic nerve, which is here preserved. Ia the 
prpsent species it almost compk'toly encircles rhr nerve io the form of 
an oval ridge, and its stracture appears fibrowi, whence it has been con« 
aidered mtucular ; but the fihrea conust in teality of minute, parallel, and 
doady diipoaed veaaela, vfaieh in the tecant atafe aie of a bright ledco- 
loor. The uae of this part baa not been determined. 

The ranaining potion of die dioraid ghnd of die aane eyot vidi porta 
of ^ retiBa, choroid ooatpand nembiana aigentea: the latter menfanue 

is dissected off so far as to ahoar the posterior surface of the dwmnd 
gland ; it exhibits the apparently fibrons texture as in the preceding pre- 
paration, and tlie tortuous vessels may be observed which go from the 
gland to form iiie 'nienibruiia Hallcri ' in the ehoroid. 

1668. The posterior segment of the eye of a large bonj Fith, showing part of 
the falciform ligament and the choroid gland. 

1659. The posterior part of the eye of a Salmon (jSainto Fcario^ LiMN.), showing 
the hard sclerotic coat, and tlie ehoroid gland. 

1660. A longitudinal section of the eye of the Wolf-figh ( ^^narrhichas Lupus, 
Linn.), showing the different coats of the eye, and the choroid pland, in 
situ. 

16t»l . A longitudinal section of the eye of a Sword-fish (Xiphias Glaaius, Linn.), 
abowing the choroid gland and the tortnona veaiela passing fiom H to 
dit dioroid, together with part of liie fMdform ligament* 

In thia ptefMuntton there may abo be obactved die plicated strnctoie 
of the optic nerve aa dispbyed in a tfanaveiae aaotion; the dltary plior 

VOI» 111. tf 
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of the uvea; the abMOce of true ciliary processes ; and portions of the 
two hemispherical osseous plates of the sclerotic, which completely en- 
circle the globe of the eye s theie plates terminate anteriorly in a rotmded 
«od ^aud bolder, to whkb the ciliaiy Hgmcat ii ^^lied: die cornea 
ifpcitn to be eoatinued pordf Iron the inteigaaieRt, end pwrdf fton die 
exlMiwl meoifaiuiie of tbe idtiotib 

1662. The conesponding aeelion of tbe preceffing prepatation, with the conea 

removed to show more distinctly the iris (which in osseoni fishes is en- 
dowed with little or no mobility), and the rtpplication of the ciliary Ufflf 
mcnt to the dilated mai|^n of the bony platei of the sclerotica. 

1608. Hie osseous sclerotic plates of the eye of the Bonito, whidi in nnmber, 
fbrm^and situation are the same as in the Sword^sh. 

1664. Hie WMoas plates of die sclerotica, togedwr wiili dbe Ihtiened coinea, 
of die Albieora {Seom h t TXyimM, Lnnt.). 

1666. A secdon of the anterior part of the sderotiea and comen of die Moon- 
fish, showing thor mode of connexion, and the laminated structure of 
the latter part. Tlie anterior marpn of the sclerotica is thickened and 
rounded : the posterior layer of the cornea is continuous with the external 
membrane of the sclerotica, the anterior layers are productiou!» of the iu- 
legmueiiL 

1666 A. The cartibgjnona sderotie ooaA and oomet of die Mooa^sh. 

Pretenied fy Mr. IkigUsA, 1838. 

1666. A longitudinal aeedon of dieeje of n Sturgeon {Acgtetuer Sttmo, Iasv.), 
showing die thidc cardhginons cop imbedded in the fibrons hyer of the 
sclerotica, the dense membtane invesHqg the optk ncife whidi aaay be 

traced to its terndBadon in die eye, and a small part of the retina. The 
humours have been removed from this preparation, so that the choroid 
and iris, the cornea, nnd the relative sizes of the cavity of the eye to the 
entire globe, are clearly displayed. 

1667. The posterior moiety of the eye of the Grey Shurlc {Gaims communis, 
Cvv,)t from which the vitreous humour has been removed in order to 
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thov the TBiiiiB. ThiaiMiDbramc<miiiti<rftirok}tfa<M37M|imbl«i 
a portion of the oentid and most fibrooi bjer hat been removed. 

1668. TheciyriallnftlMUwdpMtoftboTUraoinhiuiim 

1M9» Sectimit of tke two eym of the Oiej ShaHc, llw upper one ahowiog the 
** rnem h wrne wgenleB/ die lower one die dulc dionrid bdiind it> 

1870. The eye of ihe Grey Shark, tranmndy divided. "Rie posterior aeetion 

is snapended by the aknder cartilaginous eje pedicle, and shows the ter- 

mmaticm of the optic nerve and part of the choroid coat. The anterior 
section exhibits the ciliary plicte and the peculiar qiiadrnngiitar form of 
the papillary aperture ; also the flattened cornea, and the corresponding 
limited extent of the anterior chamber. 

1670 A. The anterior portion of the eye of the Basking Shark {Selaehe maxuna, 
Cuy*)( showing the ciliary pUcae, iris, and pupil ; the htter is of an d]ip> 
tical fiwrn: the eiliary plic* consist each of two or three minute folds, 
which, as diey run forward, unite into one, and terminate in a point at the 

circumference of the iris, hut do not project freely inwards as distinct 
processes from the surface of the choroid tneuibrane. In this preparation 
may also be observed the flattened cornea and its conuczions with the 
external integument and the eartibginonB sdevoticn. 

1670 a. The posterior section of the same eye, showing the insertion of the 
optic ncrv^ the daifc choroid, with some of die ciliary nerves, and die 
ear^a^Dons sclerotic coet /V y erarf ijf Mt, CSfi* 

1670 c. A longitudinal section of die eye of a Basking ^aric. It shows the 
relative tiudaiesa of tlie carUlaginona tderotle at difletent porta, being 

thinnest, as is usual in the higher classes of animals, at a short distance 
from the anterior margin, where it is again thickened. The cornea is 
evidently seen to he principally a continuation of the intcgunu-nt* over 
the anterior aperture of the sclerotic, the margin of which is thickened 
and roimded, but not grooved for the receptioD of die eomea* The at> 
tadiments of the cattilaginoiu fMsdide to the back part of the aderotir, 
and those of the muscles of the globe, with the exoeption of the *ractns 

u9 
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abductor,* tn «bo Aowi m Am p M p T rti oB . Tbe apherial lea* lies tt 
«lieballOBiorilieboHle. At^MMtf Ijy Jlfr. Of^. 

1<^1. Alongttadiwlaectiaaofdiecfeof • large Skate, ihiMriiig thelayvt of 
the choroid and the fnafdl aad cBrlaiB4ike pvooen depeoding fitom the 
■afcrioT niai|pn of die im* 

1673> AnaularaeetioQ of dieofiporita tift of the aame Skate, showing the car- 
tilagiDOtis and fibrons hycre of the sclerotica. In both preparations the 
flattened cartilaginous peduncle of the eye is preserved ; it is articulated 
by a synovial arthrodia with a. cartikginous protuberance at the buck part 
of the sclerotica ; the capsule of the joint is preserved entire in the pf^ 
•eat (•qNUCBtion, but ie laid open in the pMoetfog one. 

1073. A tectioa itf the eye widi die cye-etalk of Ae DenMth {C^tAalopimm 
Gmmm, Cuv.). Hie cartilagiaooB layer of the adeiocica ii of (Mat 
tludoMi* poeteriorly, where it «ends ofi* processes both for the insertion 

of the eye-muscles and for the articulation of the expanded extremity of 
the pedicle; the capsule of this joint is laid open. The vitreous humour 
is removed from tbe cavity of the eye, but the lens is preserved in miu ; 
u are alio tbe retual and chordd ooatt} tbe termination of the former 
at die com m eBcemwit of die cSGary sone is dearly draionitraled. 

6. In Mepti/es. 

1674* The eye of a Turil - 'Cheloma Mydas, Brongn.), transversely divided. 
The short ciliary arteries are injected, and form a beautiful plexus around 
the optic nerve. Tbe nerve makes a conical projecUoo at its entrance 
into die cavity of tbe aje, Tbe cbonrid b diidc and of a btovn ookwr, 
the poeterior port of the irie and dltary ciide, ftom vbidi die area ep- 
pean to have been removed, are of a lighter colour* The dliary pficK 
are neatly deBned, but, as in Fishes, do not project forward as distinct 
processes. Tlie iris and pupil arc round. The sclerotica is cartilaginous, 
and is of unequal thickness, this being greatest at the posterior part, 
where it is also thicker at the temporal than at the nasal side of the 
g^be ; anteriorly it oontaiM a dide of emelt bony plates. Th« cornea 
is dicnlar and flat. 
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ltf7S* A maOar preparation, sbowing also toat' of the fiSiiiy MIeikft an^ 

1676. A p<Mti«ii of diB eje of aTbfde injected, showing the coBtianiitton of th* 
optio aem into the retina. 

M7< A. Tha vifemMii ud OTitdlaie hnoooi* 4^ the ey« of a TiuUe j die leni 
is daMMt tphericd, but dighUy fitteaed aatarioilj. 

I^^mmltd if Mr, Owm. 

7> /» Mammals. 

Most of t>ir prpparationfl in t!ii"! Substrrios are derived from the Ceta- 
ceous Order, in wiiich tiie organ of vision is described by the Founder 
Hs follows. 

**Th0 €jo la tli» tribe of nuoMb it contlrocted iqioa nmily the naie 
principle n that of qnaArapeds, diftriaf^ however, ia MMDe dicoai- 
itaaeea \ by vbich it is probdblj better adapted to see in the mediiuu 
dirongfa vhich the light is to pass. It is, upon the whole, small for the 
tise of the animal, which would lead to the supposition that their loco- 
knotion is not great ; for, I believe, animals that swim are in this respect 
similar to those that flj : and as this tribe come to the surfiu:e of the 
aicdinoi ia which theflhf, they may be ooasidnad ia the aeaieneirwith 
bifdi which sotr; ead we find faiids that fly to greet hei|^ aad move 
dirough a considerable space ia aearch of lood, have didr ejee laifer in 
proportion to their size. 

" Tlie ovclids have but little motion, and do not consist of loose cel. 
lular uicmbruac, as in quadrupeds, but rather of the common adipo»e 
meaihEane of die body $ the conaefioa, however, of thrir ciicanifaeBoe 
with the eomniOD iategoncats is loose, the cdlidar nendtbiane beiD; less 
loaded with ofl, which allows of a slight fold being made upon die sor- 
rounding parts in opening the eyelids. This is not to an equal degree in 
tbem all, being less so in the Porpesse than in the Piked Whale. 

**Tbe tunica conjunctiva, where it is reflected from the eyelid to the 
eyeball, is perforated all round by small orifices of the ducts of a drde of 
gfaundnlar bodies lying behind it. 
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'. '"The lachrymal gland is snmll, its use being supplied by those aboYe 
mentioned ; and the err rrtion from tliem all I helipve to hr- a mticas 
similar to what is found iu the Turtle and Crocodile. There are neither 
puncta nor lachrymal duct, so that the secretion, whatever it be, is washed 
off into the trater. 

''iCIie ma^n vliicli open ^'(jyeKSi ai« very itroag : iUieyiake thrir 
origSn firom tbe head, round the optic nefvejwhidi'hiioinc requires their 
hcin^ very long, and are so broiul as almost to make one tirrular muscle 
round the whole of the interior >tr:iiL'lit nmiscle"* of tlw v\\' itself. They 
may be divided into four, a superior, interior, and one at each angle : 
tM&ey pass biilwnda to ^ eyelids, they diverge oilweoHie^'Moader, nd 
tt» nieifed iato UiviiwiflB of tiw cjdidB alnbi^ They 
may be termed the dilatom of the eyelids; and, befbfe tfa^y >e«ch their 
insertion, give off the external straight musdMi, liliidl MO iteoU, and in- 
serted into the riitic coat b< fun- the transverse axis of the eye: these 
may be named the ekvatur, depressor, adductor, nnd abductor, and may 
* be dissected away from the others as distinct muscics. Besides these 
fiMir going {imii;^ miueiet of die^lid tb tUe ejo at«cl(!dMio «re two 
«Udian'lai|Ber,tt»liMleMtfao«i^ Aitlieae 
poM OilMlttdt Aey beccime bro&d,may in some be divided into four, aud 
arc inserted into the sclerotic coat, almoat all round the eyc^ rather be> 
hind its tran'^vrrsp axi<». 

* "The two oblique muscles are very long; they pass through the mus- 
daa of thA eyelidsj are contioaed on to the globe of the eyo betweeii tbe 
t»d^««tt'<«f ttnfglte^miMin^'ead at inieitibiii «ie tny broad i a 
' cneoutMnic* «ydi f^ne» great TarintIo« the notioBi of the cyb. 

* **Thc sclerotic coat gives shape to the eye, both externally and inter- 
■ nally, as in other aniinals ; but the extrrn^il slinpr nrtrl tliat of xhc internal 
cavity are very <lis'-iiiiilar, arising fnini (Le great ditii rcncc in the thick- 
ness of thia coat iu ditiereut parts. The external tigure is round, except 
diitiii'k'B IStde iiMlieBed ftnrvaida ; bnt tbat of die emij ia oAer- 
iviMy^Mag'ttHtile'vp of aeot&nis- of Tariiooi drdea, behig a Itttfe length- 
ened from' thii inner aide to' the oatdr, a tiansveraraection making a abort 
cUipsia* 
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"la the Hked Whale the long axis is twD inahM Mid tlwK qwrten, 

the short axis two inches and one cij^hth. 

" The posterior part of the cavity is a tolerably regular curve, answer- 
ing to the difference in the tvo azises ; but forwards, near the cors^ the 
■dflffode MMt tamt qdekly in to meet the cornea, which aMkei du* part 
of dw amtf CTtremdy flat, and randen the distwacc between the ante- 
rior port of die adMrotic cook uA die hoMon of die eye not alNne en 
lOch and a quarter. 

"In the Piked Whale the sclerotic coat at its jiostcrior part is very 
thick ; near the extreme of the short axis it was half au inch, and at the 
long axis one eighth of an inch, thick. In the Bottle>nose Whale, the 
fiKtmne of die ihort axie «m half laeh thkk, aad die cxtfnnei of tlie 
long esu aboot a qoarter of m iadh, or half the odier. 

" The acierotk coat becomes thinner as it approaches to its union vidi 
the cornea, where it is thin and soft. It is extrejnoly firm in its texture 
where thick, and from h transverse section would srcni to be composed of 
tendinous fibres, internuxud with something hke cartilage ; in this section 
four passages for veaada lemnn open. Una fimmeaa <rf taxtma jwadndet 
all effect of the attaigbt mtudes on the g^be of die eye, bj altering ita 
ahape, and adapting its focus to difomt ^tancei of olgecta, aa baa been 
supposed to be the case in the human eye. 

"The cornen rnakrs rather :i lontrer ellipsis than the ball of the eye, 
the sides of which are not ecjually curved, the upper being most consi- 
derably so. It is a segment of a ctrde somewtuit smaller than that of tbe 
eyeballt ia aoA^ and feiy ftwoid. 

« Hie tnnicn dioimdea taaenblea dial of tfaeOnadmped} and Ha inner 
surface is of a silver hoCi witboot any nigrum pigmenton* 

" nigrum pigmentttm onlj coveca the dUary piooeaiei^ nndlhiea 
the inside of the iris. 

" The retina appears to be nearly similar to that of the Quadruped. 

*' The artoriea going to die ooata of die ^ form a plexus passing ronnd 
die opde ncrve» reaenihling in ita appcwanoe dMt of die apenude artarj 
in the Bnil and aowe odwr aninids. 

" The cryalalfine hnoHMir reaemblca dui of theQnadraped, hot whether 
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it is very convex or flattened I cannot Uetenmne, tho«e I b&ve cKaminfJ 
having been kept too Umg to tmimnii ttdr oSBct diopc mil nae. Tlw 
vhieoiii hnmoordUinedtoliieiclimatdieentiiMweitfthooptiei^ 

" The fi|itie Mm b my long in loiiie ipedM, oving to the 
of the heed. 

" I shall not at present consider the eye in animals of this tribe us it 
respects the power of vision, that being performed ou a general principle 
coininoQ to every animal inhabiting tbe water, more especially as I am 
only master of die eomtrnction ud fiwniBtion of die eye, end not of Ae 
sise, diape^ and denailie* of the bonionnt ftt, ftom ttwoniiifc ve aniBt 
suppose them to correspond with the ehepe of the eje, end tbe mediain 
tfarongfa vhidi the li^t to pnso ~ 

Hunter^ Oh WhaUtf FAU. Trms. 1787» p> 437. 

1677> The eye of a Porpesse {Phocmnm emmunis, Cuv.) lon^tudinally divided, 
showing the thick retinal expansion of the optic nerve ; the thin white 
choroid; the ciliary zone and iris, to which parts the brown pigment is 
couliued ; the flaccid cornea ; and tbe sclerotic coat, which is of great 
thickneM at die twck pan of the 

1678. The eje of a Porpesse, ftwu whidi die eoniee and hmioiit* fame been fe- 
moved, ahowiag the ooib{Med retina and the diin and ligfat-colomed 

1678 A. The eje of a Whale (J B ie ft w w HfytthMiu, Lam.) divided tnoMvenely 

into two equal hemispheres. By this section, in consequence of the great 
thickness of the sclerotic posteriorly, the < avity of the globe is left almost 
entire in the anterior heTnisphere, being laid open just lieyoud tbe entrance 
of the optic nerve. On tbe outside of tbe posterior hemisphere may be 
ofaeerved the optic Mm MUtooinded and protected aa it paiaet into the 
aderotic by an chutie bed forioed of a vaicnlar plexna, the inteniioea of 
vhicb are filled with oils on tbe inaide or cot aw&ce may be observed 
the termination of the same nerve and commencement of the retina, which 
is plicated in a radiated manner. The choroid, ns in the rest of the Cetaeea, 
is of a bluisb white colour ; but the cellular membrane which connects it 
to die aderotie ia of a light biown hue. At a little distame from tbe 
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oboMrid m Mvcnl orifices fat die short ciliary mscib} at the dTcam- 
ftrence of the sdcrotie are four nearly eqoidistaiit apertures, which are 

sections of the ligamentoas canals for tho puisasc of the long ciliary ar- 
teries and the vorticose veins. The texture ut" the sclerotic is the sajiie as 
in other Mutiiinaiia, viz. fibrous and reticulate i consequently much lesa 
dian io FUh, where H is strengthened hy cartilaginom or homy 
»; hat this diflereiiee in textme is compeiisaled for by die great 

thickness ( f tin sclcrotir, which renders it equally fit for preterrillg the ' 
irregular form of the cavity of the eye arising from tin fl atness of the 
cornea, and for defending the delicate part» within from the effects of 
pressure from without. Prepared bij Mr. Clift. 

1679< A transverse sectiou, including the posterior half, of the cnvity of the eye 
of the Piked Whale (Balema Hoops, Limn.), showing externally the vas- 
cdar plexna snifoimdhig the optie nerv^ and inCenally the zedna col> 
lapsed, psrt of the vitreous husoor coagnlstird and centrBcted, the Uoish 
white choroid, and the odlolar stractnrc connecting it to the sclerotica, 
the orifices of the cut vessels of the tunica Ruyschiana, the thicl^ness of 
the sclerotic at this part of the eyeball as compared with the succeeding 
section, and the four marginal canals for the long ciliary arteries and 
vorticose veins. 

1680. The anterior section ot the same eye, from which thu cornea, the vitreous 
homoor, and the retina have l»een removed, to show the iris and ciliary 
imKcsses. It nay be observed that diese part* are ooverad with a dark 
pigment which nttoids a short distance npon die chorm), so as to pvewnt 
die rays of light being a second time reflected, and fallbg to d^storb the 
spectrum on thr hnrk part of the retina. The form of the ciliary pro- 
cesses in beautifully shown in this preparation: of the nnmerons minute 
folds which constitute the ciliary zone, every third, fourth, or fifth be- 
comes enlarged, u prodneedlbrwaids, and forms a wiinhled eormgaied 
process, abont three Unas m length, eompieased laterally, and temrinatiBg 
rather obtusely I dwinlavmediate processes are shorter, but vary in length: 
the laiger processes are about lovfTitv in numl>er. The peripheral ra- 
diated, and the central circular fibrous portions of the ina arc distinctly 
voi» III. X 
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nsitile on thii •oiftM: on^tha (ippoiitB rida m»j ha weak tlie tntj fei- 
Mb of Ae iib ndwlii^-fima libe wterial caaab vhidi nmooid fbe 
maigiD of the pnpU. Thn opextun ii traasvenely oblong ( the anttvior 
vpvtm of die Miefotic is eUiptkal, iridi die aides nncqnaUy cnrved. 

I681i Part of the cornea removed from the preceding preparation. The cut 
Borface shows it io much thinner al the centre than at the circnmfer" 
ence. Mr. Hunter stiites that it is soft and very flaccid. 

1682. The other half cf the cornea of the «ame Wbale« in which its laminated 

structure is demonstrated. 

16^3. The anterior part of the choroid, with the iris and ciliary processes, of the 
Piked Whale. Bristles are placed in the long ciliary arteries which, ad' 
TBncnig b the ditectioB of the long azia of the pupil, may be seen to 
terminate in a canal annronnding at a Httfe diatanee the pnpOIary maigin. 
Wavy branches radiate from this canal to the circnmfercncc of the iria. 
The veina of the choroid surrounding the iris have been injected. 

1684. The vitreous and crystalline humours of the eye of the Piked Whale. The 
lens had lost part of its shape from the putrescent state of the eye at the 
time it was examined ; hut it appears to have been of a sphcricn! form. 

16B&. A section of the crystaUiuu icQ^i of a Whale, showing its subsplicrical 
form, and dark-coloured eccentric nncletls. 

1686. A similar preparation. 

1687' A similar preparation. 

In all theae teetioM dw mwleiii ta aeea to be aitnnlMl m the posterior 
half of the tens, and die sononnding hmuUB am reflected inwarda and 

backwards towards the middle of the anterior awftce of dm nndena, 
l»iving a funnel-shaped cavi^ in front <rf it, vhidi qipcara lo be filled 

np by a softer substance. 

1688. The eye of a Porpesse, injected, ^T^tl the cornea removed to "^liow the iris 
and the form of the pupil. The anterior surface ol ttie ins is characterized 
hf die ii»T7 feaseb vbidi c o wer g e tonwda die pupil. This aperture ia 
obkwc^ and ia aU^idj enemdied npoabf nproeeaa deaeen^g ftomdie 
anpcrior na^H of the iiia. 
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1689. TIm ^«ortli0 Botde-ttfiM Wtwla {%fmwtdm IMrit Cvv,\ from wbidi 
the ooraea hM been removed to show the iris, the structure of which ii 

precisely similflrto that of tlie trii of the proci ding; species. A small por- 
tion of the sck rotiia is cut away, showing its prodigious tbickneM, and 
exposing part of the choroid. 

1690. A portion of the eye of the name iipecies, ia which the canal of one of the 
long dliaty wrterie* » hid open, and die eontinmtion of the veml to the 
papillaty maigiii it thowa. The canal of a vetn reoeiving the blood at 
the diCDinleTeiice of the iris is also laid open, and a bristle inserted in 
the trunk of another similar vein. The stmcture of the acteiotic and 
choroid coats is well displayed in this section. 

1691. The remainder of the choroid coat and iris of the same eye. 

1698. The optic! nerve and a longitudinal section of the sclerotic coat of the eye 
of the Bottle-nose Whale. The extreme lenptli of the nerve depentls on the 
vast width of the head as compared with that of the brain. The section 
of the •clerotie ahow* the poateoor canal for the paawge of die nerte. 

1693. A luQgitudioal aection of the eje of aCSfauiputt {DetphmvM Orea, Luim.), 
in trhidi it maf be obaerred diat the poatersor iqterttue of die sclerotic 
ia of a more inAmdibnlar fignte than in die pMoeding apede^ Ae aofter 
•nbitanee imiig continued around the nerve to near ita tenninirtioa in the 

retina. The greenish tinge of the choroid is also more obvious in this 
than in the preceding preparations. The cornea, retina, and humours 
have been removed. 

1694. The tunics of the eye of a Seal {Otaria, Peron). The cornea and u longi- 
tudinal aection of die iclerodcm have been remOTcd, ahowiog the «• 
tended tapetnm, whidi is not limited to the underside of the bade part of 
the eye as in those quadrupeds that move the upper eyelid principally, but 
is continued of nearly equal breadth all round the entrance of the optic 
nerve, a di.sposition which is in nrcordanec with the uniform expansion of 
tlie aperture of the circular eyelid by which light is admitted to the eye in 
diia tritie, aitfl wludi is fonnd associated with n similar form of eyelid in 
die Cetaceans. On the part of die choroid vhidi is reflected from die 
oafityof the gM>%VMy be observed the btoed ciliary lone^ thelaiige and 

x9 
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deep ciliary processes, and the convergiDg strise of the uvea. The cut edge 
of the sclerotica showa the great thickness of its anti^rior and posterior 
parts, and the sudden thinness of that part which corresponds to the base 
of the dliaiy zone. This structure is regarded by Blumenbach*, vith 
great pvolwbili^, as hanag a lehdoii to tlia faculty of seeing in two 
dHKnnt mediuma vhtch Ae Seal anut posMas. 

^rtatd^pMdiirsiri^iaiUr. 

169A. The eye <tf a Chameleon {C/iamaleo pianieepSf Mbrrem) traiuTersely di- 
vided: In die poMcrior faemiivlwre may be obiarfed the terninaiioii 
of the eptie nerve, the ezpanaiom of ihe ictina, and the tiansparent 
•polf 'macula centralis' or 'foramen of Soemmerring', which is situated on 

the nasal side of, and a httle above, the terniination of the optic ncrvp. 
The seU'rotira is so thin in this se gment of the eye that the diirk pigment 
of the choroid appears through it ; on the anterior segtuent it becomes 
tbidcer, especially tovaida the miertioin of die ooinea» whidi ia anaU and 
pffonunent : the eryalalinie laia u neatly ipheiical. 

1096. The poitftior aegnent of die eye of « CbaiiichHiii« ahowing dw tenaioa- 
dott of the optic nenre, and the teniafkably diadnct fold of the tetSna, 
npon which ia aitnated the tnunpaicnt * macida oeatialia '.f 

IGi97« The eye of the same q|Mdes of Chameleon, from which a ktcral sectioa 
of the coata haa been removed, ahowing the lehttve duckneia of theade* 

aclerotlM, or that which is immcduitcly behind the latter mcmbriuie, ■was thick and firm ; its middle 
eiicls thin and flexible ; and Itatiy the pustcriur part very tliick, and almost cartilaginous. The whole 
syshsB b lomnindad iritiiwy atmig muscles, and we cut canly understand bow thdr aetiad* 
varied according to circumstances, produce* the re<iainte changes; how the axis uf the eye it short- 
eaed, wbi;:in tbc animal sees in the air, hy bringing tlic lens noarer to the back of the globe, in order to 
obfiate the ttrong relnctiaQ which the ra^ of light experience in pnssing from their medium of air 

into the thicker oM «( ths Dgm, sod vkt vmt." (Utwmws'a Mami i ink, Mamml tf Cmf, Attt^ 

■2nd edit. p. 289.) 

t 8ceaneq>cdrfaecaBatofttdsslnKtaMialteeywafllqrlflaibf]k.&MK mraartaflw. 
T. pp. L sad 101. 
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totka, wludi is ioft and ienUe poalnUMiy, bat mmiiim • cartiUgiDom 
I vheve ift nppovii Ab conwa, TIm ctyitaUiiie ku is wen »l 



1006. The eye, eyelids, and snrroimdlng integument of the eye of a Chameleon, 
in which the eyeball is laid open as in the preceding specimen, but the 
lent ia removed. The integument 14 reflected forwards, showing its Une 
of attaehnMBt to the mtenm jmk of th* cycbtll, whidk ii theMfbre ac' 
eomiMUusd in its motions by tbo ejdkb} thsss^ liowever* sn sepsxated 
from the cornea anterior to the above line of attachment by n COttjono* 
tinl canty» and ham an indqiendeiitt motion in front of die 

1409* The anterior i^m^t of tiia eja of a Chameleon, showing the thick cho- 
roid, the shining iris, and the prupil. A portion of one of the eyelids has 
been removed, exposing the conjunctival cavity anterior to the choroid. 

9. In Mammals. 

1700. A Human eye, from which the sclerotic and choroid coats have been re> 
moved as fur -m they cover the retina, showing the external sur&ce of the 

entire expansion of the optic nerve. 

1701. An eye, from which the comen nnd nntcrior part of the Hcleroticn, with 
the ciliary zone, iris, and humours, have been removed, showil^ the in- 
temal snifrce of die retinal expumon TSamg the dailc diotdd. 

17O8. A sectiOB of the posterior part of aHoaum eye, showing the dndhfihrons 
shetdi of die opde nerve, and the contmction of its extmni^ vheie die 
nervous matter pastas dttoagh die eribrilbimdise of the sdecotweto form 
the retina. 

lyOS A. The pottenpr part of die Hnman eye, showing the sworib centratu of 
the retina. Fntmted by Sir Evtrmd Home, Bart, 

170a n. A similar preparation. j Rm m tt ml <SSr Everard Home, BaH, 

I7O8 C. The posterior part of die VJ^ of a Monlcey, showing the macula cen- 
traKi rriiMt. PrMmttd Sir Evtnrd Ommt Bwrt. 
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1703. The rye of a Hog {Sus Scro/a, Cvv.), similarly prepared, to show the 
expauaioa of the optic nenre, bat from wliidi <Mw hiif of A» netiaa haa 
Iwen lemoved, dMnring Ae imoodi, aUniiig, chocolate^loincd dioraid 
beamh. 

1704. A aeelioii of die unterior port of die ^ of an Ox (Bm TtmnUt Lan».\ 
abowin^ die cryltoHine humotir in ite capsule, with the attachment of the 
ciHoiy processes to the adventitious capsale formed by the hyaloid meiu- 
hrane. Portions of the iris, of the membnuie of the aqneoua humour 

and cornea are also preserved. 

1706. The crystalline lens and capsule of an Ox, showiog that the lens is com« 
posed of two segments of unt>cjual spheres. 

1706. Portions of the two ryes of a Slender Lemur (^Slfnops gracl/is, Illtc). 
The upper one shows the large and prominent cornea, — krgc to allow of 
the admission of as much light as possible, and convex to adupt tlie vi* 
rion of tliie noetomal ipedee to the imell distanoee «t vhich the glooiB 
of night lenden its piejr vinble to it A portiim of the aderotica has 
been riiiiovcd, showing its thin texture and the uniform dwik bfOWn 
colour of the choroid: the humours of the eye have also been removed. 
The middle portion incbules a zone ol the sclerotica, and choroid, and the 
iris ; the latter is of large extent, corresponding to tlie size of the choroidi 
die pupillary apertofo i« dccidar. The cijttalUne kiu,«hidi b rerj coor 
vex, u in til noctnmd eniniBby ii mpported on n tnnfpannt heed 
of a umilar fbnn. 

1707. The Vf* of a iljing 8qpml (A«ron^« Petauruta, Oxsm.) tnnnendj 

divided, ihowing the almoit •phericel lene m mtm, and the large oonvex 

cornea. 

1708. The entire globe of the eye of the same animal, in which the proportional 
magnitude of the comea in this nocturnal epedes is more satiaiactorily 

shown. 

1709. The eye of the Spotted Cavy, or Paca, {Odogenys tubfusca^ F. Cuv.). The 
•derotiea ii tmusfVsnAf dinded ; with the anterior moiety aie pteierved 
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liw laiga emnwt coniM, the iiOfretpoiiilibi|^j bcoad icbj and iht cttiwy 
proceaaes ; the pupil is romMli bdow tbcM parti ii mapcailed die ku, 
which it very hrge and conrex. 

c. Tunic*. 

1710. The eje of a Lion {Feiis Leo, Linn.) luiuutciy lujccted by the ciliary ar- 
teries, and the sderotic coat tfanaversely ^vided, and reflected from the 
choroid to aboir iSbn vaicularity of that tonic. (Much of tiie injecdon 
^ipaan to havo bocn extravaaatcd.) 

1711. The two eyes of a Boar {Sku Sar^k, Lmw.) mmntdy iojeeted by the 
dliary arteries and the vorticoM veias. The upper eye in the bottle ii 

transversely divided, and the humonrs with great part of the retina liave 
been removed to show the vascularity of the choroid, which is not here 
obsctired by extravasation. In the lower specimen the sclerotica has 
been trannerMly lirided and idleeted, and the peculiar couie of the 
trorticoae veiJia ia bcantifidly diq>layed. 

171 J A. The choroid tonic of die eye of a Sheep (Oimr Arittt Ltim.), with the 
ahort dfiary aiteriea injected with meicnry. 

1711 Thetnoics of the eye of a Horse minately injected, cut open transversely 
and inverted, showing the arteria centralis retina-, the vanriilnritv of the 
choroid, and especially that of the ciliary processes, the forms njid dispo- 
sition of which are well disiilaycd in this preparation. Mus. Ileaviside. 

1712. The sclerotic and choroid tunics of the iluman eye, transversely divided, 
and Mpaiated «o aa to ahow thn iaMmal anrfhce of the choraidy with the 
dfiaiy mrn^ dUaryproceaaea* and iiia. 

1719' A aimilar pv^Nurattoii, in whidi the ciliary pHweasca are aeen ha heavtifnl 
oonttost irith die omn or pigment oofeiiag die back part of die iria* 

1714. neparadonaof dietwoeyca of n'daikPenMm*. From die opper one a 

longitudinal section has been removed, showing a portion of the coagu- 
lated and collapsed rrfina in relief against the dark-coloured choroid. 
In the lower specimen the sclerotica and cornea have been disaected off. 
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cxpdiiiig the anterior pwt of the dioroid and the iris, which eom^ond 
in colour, but are separated by the pak-r Intermediate OilUfy WMM' the 
ciliary nerves are well displayed upon the dark choroid. 

I7I6. The eye of a 'dark Person with the sck'rotica tmnsTcrsely divided and 
reflected from the choroid to show the dark colour of the latter COrre- 
spoudiug with the general eomplexuin of the individual. 

1716. The tunics of the eye of a ' Negro' transversely bisected: the dark coloar 

of the uvea is especially reiuarkablc. 

1717. The posterior part of the sclerotic, with a portion of the choroid of a 
• Gentoo'. 

17 IH. " Two eyes from two Children; the upper one is of a white child, the 
lower one of m Uidc, to ahov (Gfiieiioe in the colonr of die aigmm 
plgmeBtnin." 

1719. <* TWo ejet : the upper one ia of a tut penoii* the odier of a awufthjr 
pecaoQ, to ihow that the nigrum plgmentmn it daiker or U^ittr m die 
•ame degree with the hair and the rete mncoaani." 

1790. A similar prepwation, but the ^ of die * fiur Fenon* b the loveat ui 

the bottle. 

1721. The eye of a * fair Person', from which a Interal sertion of the coats and 
the wholo of the humours have been removed, to show the U^at-coloored 

choroid. 

1722. The anterior segment of the coats of the eje of a * fair Person', with the 
coraea cot away to show the U^t Une colonr of the hit, tnm the pot- 
teriorpart of which dw uvea baa been reuoved. 

1798. Two Hnman eyes, in bodi of idiidi die tderotiai it tmntvcndy divided 
and efeited to draw the chovoidi idiidi it renuuhaUy dihw oohnnltti, 
and transparent, especially in die lower specimen. 

1794. A kngitoifintl tection of the coats of die Hnman cye^ thowing n timilar 

condition of the choroid, hot diera awf be observed to be a light brown 
pigment npon the dliarjr proceitet and the back of tlia irii fiwming dw 

uvea. ' 
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1724 A. The eye of a Human Albino, from which a portion of the sclerotica is 
reflected to show the thin, colourless, and almost transpareut choroid ; 
the vascularity of wbicb, being unobicured by tbe usual pigment, occa* 
•ioM die pink colour obiembla in the eye of tbeae penont daring life. 

1726' Two eyei, one of n bladt Babbit, die other of a wlute one, prepand to 
show the colour of the dioroid pigment coriesponding in each widi the 
colour of die hair. 

1790. An anterior and a posterior acetton of the eyei of a * Horw» fbaled of a 
white cnan eoLoin*, ahoiringthat the pigment is white, excepting on the 
ciliary processes, and upon those which form the fringe descending from 
the upper marirtn of the iri^, where it is of a light brown colour. In the 
lower section tlie cornea has been removed to show the white colour of 
the anterior suHace of die iris. ' 

17i27< The posterior part of the tunics of the eye of a Horsic, injected, but show- 
ing die broad trBniTraie leniilanBr tapetnm of ulvery green pigment at 
the hack part of the dioroid,belov die hMettion of the optic nerve. 

1728. A Bimilar preparation of the vf9 of an Ox, ebowing the bfoad tnuiwiiae 
tapetum Ineidnm. 

1729. A eimilar preparation of die eye of an Antelope* ehowiqg the hliie dnt of 
die tapetum Ineidam. 

•1780. A iimihtf preparation of the eye of a Lion (/UKr /«eo^ Lnitt.), ahowing 
the broad patch of tapetum Incidnn below, and also a little abov^die in- 
lertian of the optic nem. 

1781. The eye of a lion diTldcd longitudinally and horizontally, ebowing that 
almost the whole of the tapetum is confmed to the lower moiety. The 
humours and n tinu have beea removed from both sections ; the ciliary 

processes arc well displayed. 

1732. The timics of the eye of a Lion, from which a longitudinal section has 
been turned down, to show the tapetum. 

1733. The tunics of the eye of a Leopard {Felis Ltop<a-dus, Linm.) transversely 
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divided, showing the semilunar patch of tapetum lucidum below tlie ter- 
miDatioD of the optic nerve. 

1734. The posterior part of the tunics of the eye of some large quadruped, 
•bowing the tapetum similar in its form and position to that of the Lioa ; 
but the sclerotica is much thicker than in any of the large ' Feles.' 

Most of the preceding prepanitions demonstrating tlie pigment and 
tapetum in difiercnt animals, are alluded to or described by Mr. Hunter 
Ufdw ioHowiiig ofaMrralioiii ** On the Colour of the Pigmeiitam of the 
Eye ta dilferent Animali * 

** In the eyet of all anitnaU vhich I hue esemined, there is a substance 
approaching to the nature and appcnrancc of a membrane, called the pig- 
mentum, which lines the choroid coat, and is somewhat similar to the 
rete mucosum which lies under the cuticle of the human body ; and there 
w alio lome of the lune kind of inbiteiioe diffbiod throng the cdlnlar ' 
membrane which unites the choroid with die sdeiotie coat Iff j intea- 
tioD, at present, is only to oommunicnte the obierfationB I have made on 
this subject, and its use, confining myself to the consideration nf that 
kind of it which lines the tunica choroides of the class Mammalia, and 
of birds ; in doing which I shall also take occasion to speak of the dif- 
ference of colour occurring in animals of the nme species. 

. >. .The ookur of the pigmentara of the eye aiwayi ooneapondiy I 
beliefe, vidb diat of the hair and akin, eapeciiny if the animal be only of 
one colour, bat is principally deteimined by the hair ; and the most ge- 
neral colour is a very dark brown, approaching to black, from whence it 
had the name, nigrum pigmentum. The colour dificrii in different rinsses 
of animals, often in the same class, and even in the same species. Iq the 
HtuMB it it most conunonly datk s hi the FeiretJdnd always light : and 
its diSnence of colour in the aame ipcciea h erident fimn the Tariety ob- 
servable in the eyea of diffnunt people. There is even a diSerence of 
colour in the same eye in many classes of animals ; in all of the (^at and 
Dog kind ; and perhaps in most part of the granivorous. In some it is 
partly black, and piirtiy uf the appearance of polished silver ; and in many 
daiaea die variation horn daik i« of tvo colonn ; Ibr in the Coir, in 
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Sheqi, Dtter* HotMi, and-I bdiere in all raimali feeding ou grasa, tbetw 
aie in die lame eye oertain pOfdoiM of it white^ WMloilMrs of « fine green 
coloor. Tlic diffL-rcncc in OOloor of tbU pignentuiu, in the eyes of dif« 
fcrcnt auiinals of the same species, is very remarkable ; io the Human 
specie!* it is of all the different shades between black and almost white ; 
and the same variety is seca in iia^bbita, Mice, Crows, Blackbirds, ixc, 
bnt in dieee it ii of one colour only in the lame eye. 

** Hie Hnmen ipedes is n ttriiting exampk of die cdUmr of the 

pignientuin corrcspott^g with that irf tbe skin and hair ; and though the 
skin and hair of one person differ very considerably from the skin and 
hair of another, yet it is not in so great a degree as in many animals. 
There are cattle perfectly white, white Sheep, white Dogs, white Cats and 
Babiuta ; bnt there aw few of the Hainan epectea diat we can eayate per* 
fiecdy white. Ibey rather poaa from the black into the brown, nd, and 
even light yellow; and we find this pigmcntum, although only of one 
colour, varying through a!! the different corresponding shades. In the 
African Negro, the blackness of whose hair and skin arc great distinguish- 
u)g characteristics, this pigu^ntum is also very black. In tiic Mulatto, 
who baa not die akin eo dark as die Aftican, but the hair neaily as Uack 
this pigmentnm ia of a ahade not qwse «o deep, yet stfll it does not ap- 
proach so near to the middle tint as die akin, radicr foUowtng the colour 
of the hair In people of a swarthy complexion, as Indians, Turk*!. Tar- 
tars, Moors, kc, we find the hair always of a jet black, and this substance 
of a much darker Iwown than in those that arc fair. la those of very 
dark conplesiOM, and having very blaek hair, aldioi^ deacended Itoni 
Adr parentft, the aanw thing holds good. 

" In people remarkably fair, whether they are of a race that is na- 
turally so, or what may be called monstrous in respect to colour, as white 
ililthiopiaDs, still wc find this pigmentum following the colour of the skiu 
and hurt bemg m boom of n li^it brown, and in otheia almoat white, 
according to die colour of die hair in aadi peopte. 

** All Foals are of the aame colonr j and whatever that may he, as they 
grow older it generally becomes lighter ; therefore the pigmentum in them 
is almost always of the aame colour, and does not aeem to change with 

tS 
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ths luir. Tbik chsoge, however, is only in dis hur, uid not in tbs ddn t 
die ikin of ft white or gray Hone htmg as d«ik m the skis of a Mack 
one: yet there is a cream-colonnd hned whidk has the skin of the same 
colour, whose foals are also of a cream colour ; and hj inspecting the 
parts not covered with hair, sncli as the innudi, anus, sheath, &c., these, 
and the pigmentum of the eyes of such horses, are foiiad of a cream 
ooloor likewise. 

In the pigmmtum of the Babbit kind theie am aU the devices of 
datk and lig^t oomspoadbf with dwcotonr of the hairi yet dmo seem 

to he exceptions to this role in some white Rabbits with bisdc eyes, and 
therefore with black pipmcntum ; !)Ut in all such there is either cirrTc' 
of black liiiir siirroiniding the eye, or the eyelaslics, and the skin fonuing 
the edge of the hU is also black, iu many white cattle this is also ob- 
sevrable; and in that bned of Dogs odledDsnes, some have the hair 
snrrouding one «y bhudi^ while An hslr swromuUng the oAcr is white; 
and the ira of the one is often lighter than that of the other. This cir- 
cumstaticc, of the iris of one eye bein>; lighter in colour than tliat of the 
Other, is a common thing in the human specit-s ; and sometimes only one 
half of the iris is light, without any difference in the colour of the eyelash 
or eyebrow. WhedMr AisdilfemMBmthecoViiirofiheiris ofthatwo 
eyest in die sane animsl, is owing to dte pigmenton being dtHferent in 
coioor, I do not know > aldnnigh I laAnr soqwct it is somethiigsiinihr 
to the white iris in Horses, which nmkcs them what is called wall-eyed. 

" Thf^ variation of colour appears most remarkable when a white starts 
up, either where the whole species is black, as in the Crow or Blackbird ; 
or where only a certain part of the species is black (but permanently so), 
as a white ehtid bom of blade parents ; and a peifectly white child whose 
hair is whtt^ and who has the p^entun slso white, lihon|^ bom of 
parents who are lair, should as moch be considered as a play of Xatore 
as the others. All these lusns natura*, such as tlic white Negro, the pure 
white child of fair j)arents, the white Crow, tlie white Blackbird, white 
Mice, Ike., have likewise a white pigmentum corresponding with the 
oobnr of ibe hair, feadiera, and skin. 

** Besides the circnmstance of ainmsls of the same spedcs differing 




165 



ftmn one anodier in cdonr, ibere are BOiiie distinct qieeiea wbldiare, u 
far as wc know, ilways of a li^ colour, and ill ibeiD too tllia p^gttenttun 

is white : the nnimnl I allude too ts the Ferret. 

" WhcD ihc pigmcntum is of more than one colour in the same eye, 
the lighter portion is always placed at the bottom of the eye, in the shape 
of ft lud&inoott vith tbe drenUor arch upwarda ; the ttraight line or dkh> 
meter passbg almost- botuontally across tlie lover edge of the optic 
nerve, so that the end of the nerve is within this lighter-c-oloured parti 
which makes a kiuJ of seruicircular ssvcep ahove it. This vhape is pecti- 
liar to the Cat, Lion, Do;:, and iiioijt of the carnivorous tribe; in the 
herbivorous, the upper edge being irregular ; iu the Seal, however, the 
light part of this pigmentDm is equally disposed all round tlie optic nerv^ 
and 11, on the whole, iiroader than it is oommonly found in quadnipeds* 
How far this increase of surface is an approach towards the Fish kind, in 
which it is wholly of this metallic while, I will not pretend to say ; but 
it is probable, as the uniuml is to sec in the water as well as in the air, 
that it may be fortucd circular, the belter to correspond with the form 
of the eyelids^ vhidi open equally all rooud ; which seeuM to acGQid with 
what is observable in Fishes, thejr being without eyelids. 

"tlie colour of the piftnentum, whether white or green, or both, has 
always a bright surface, appeartntr like polished metal ; which appearance 
animal suijstance is very capable of taking on, as we see in hair, feathers, 
•ilk, &c." — Observations on certain Parts of the Animal (Economy y 2nd 
edit, p. 248. 

1736. The anterior s^ment of the tunics of die Human eye, showing the cPiaty 
arnie and iris, the dicolar papH, and the small cornea. 

1736. A similar preparation of ihe eye of a Monkej, showing the same form of 
the pupil. The characteristic difference of this eye is the dark colour of 
the conjonctive membrane external to the coraea. 

I797> A similar preparation of the eye of a Horse, showing the transversely ob- 
long pupil, and the processes appended to the upper part of the free mar- 
gin of the iris, 

1738. A transverse section of the tunics of the eye of a Imtlt Quadruped, with 
the membrana Ruyschiana minutely injected^ showing a broad ciUary 
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mM, a arnnm iriM, vidi a ciiciihr pupil ; a flaccid and MMnewliat flat- 
tened cornea, oeierior to wbaA diMe b a cone of dack-coUmied com- 
janctiva. TheaekniieaMof gteatdiii&iMtaatthafaaAof die^ 

1799. Tfae tnnics of the eye of an Elephant {Elephtu IwRciu, Cuv.) longitudi- 
nally divided, showing the different degrees of thickness of the sclerotica 
at different parts of the eye, and especially the dense substance which 
surrounds the termination of the optic nerve, as in the Cetacca. An affi- 
nity to the latter tribe is again shown in the anient and colour of the 
tapetnm Inddiun, notwidialaafing ibc dUbrent dionnstancea under which 
viaioa is exerdaed. The cornea ii ihick and flacdd, but mim convaa 
than in the Getaoea: the optic nem la of gnat lengA. 

1740. A lonptndinal aection of die sclerotic coat of the Human eye, ahowing 

its anterior and posterior perforations, and its different degrees of 
thickness at different part* ; the preparation is suspended by the optic 
nerve. 

1740 A. The anterior layer of the cornea dissected off, with the tendons ot the 
four recti niiuclea» vbich aie dried and pmenad m wl of torpentise. 
Thii prapaiation ia figwed in the Fhiloeophieal T^anaactiona for the 
year Hate L, in illnattatiott 4rf 4e Craonian Leetnte tat that year, 
in which it ia daaoibad hy (he Donor. 

PnttmiMi ijf Sir Evprmri Hme, Bart, 

10. InBkib. 

m. Bctiaa uid Ua appendages. 

1741. Hie head of an £a^, with the eyea m atia. In the left eye the anterior 
part of the tunica and the htunoonlum been removed to show the retina 
expanding ftom the oUiqnc line hy which die optic nem temiinatei* 

and the vascular processes of the ' marsupium ' extending forwards from 
the centre of the optic fissure. In the right eye a lateral section of the 
coats has been removed, together with the humours and a great part of 
the retina, showing the uniformly dark-coloured choroid, the thin but 
denee teztnie -of ibe adenitica, and die none of oeaeona platea whidi 
aqpporta die pnijecling coenea. The *nian«ptam' ia pieaomdmaiMi; 
It ia of an iineqvai qnadrilleial flgwa^ htoadeai bdow,and extending 
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upwards and inclined a little backwards, with a slight convexity towards 
the nasal side of the eyeball. The large size of the eyes is worthy of notice. 

1742. A longitudinal auction of the eye of an Ea^le, tbowing the oblique man- 
ner in which the optic nerve perfwitn tin tdnotici, and Hi Mtaodad 
teraniMtkm, firom whixh the retina ezpends in a plicated manner : inly 
the lUda at iti tt^n are here preserved. The parts being minutely tn- 
jectedf the vascularity of the choroid is shown ; also the breadth of the 
dliary zone, the breadth and thickness of the bony imbricated hoop sur- 
rounding the base of the cornea, the thickness of the cornea itself, and 
the large size of the anterior chamber of the eye. 

1743. The eye of an Eagle, with a portion of the coats removed from one side, 
shoving the folds of the mannpid membrane, from which the colour- 
ing matter has been removed. 

1744. "nie eye of an Ostrich (StnUkie Cmwi&w, Limm.) tiansrenely divided, 
showing in the posterior segment the expansion of the retina from tiie 

oblique extended Gssure by which the optic nerve penetrates the sclero- 
tica; the marsupium advancing forwards from the same tiisure, and at- 
tached by a portion of the hyaloid membrane to one side of the back 
pott of dte capsule of die lens, which is here preserved. On the anterior 
segment may be ohserred die hroad ciliary sone, the iris, and circular 
pnpil, and the convex cornea supported by the circle of osseous plates. 
The muscles of the membrana nictitans, afterwards to be described* are 
left attached to the back part of the posterior segment of the eye. 

1744 A. A section of the posterior part of the coats of the eye of the Emeu 
(Uromaius ater, Vieill.), showing the expansion of the retina, and the 
attadiment of the mannqpinm to die terminal line of die optic nerve. The 
maisnpiom oonsiats of five broad folds of vascular merafamiet covered 
with a pigment corresponding in colour to that of the choroid coat : the 
fnl(!<^ ronverge towards the anterior extremity of the marsupium, which 
has the form of a flattened and truncated rone. Prepared hij Mr ( tifi. 

1744 b. a siinilHr Tirppr>r;it!f)n fi : i:i the opposite eye of the same Euicu : two 
folds of the marsupium have been cut otf near their bases, which shows 
thdr hrcaddi and mode of plication. A part of the hyaloid membrane 
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and capsule of tiic crystalline lens remsiiM attached to the apex of the 
niar<iui)iuin iu Itotli preparations. Prepared btf Air. Gi/i. 

1745. The eyes uf u Crow {Corvus (Jurom, Linn.), minutely injecttHl. In 
the upper spccitneii the eye is lougitudiually divided, and dua Inmoon 
remove^ M aa to dkow the oUi^ postage of tlie optie nervv 
aderotioa, and its extended tHmtttation giving origin to tlie niarsupium 
suid tbe retina ; both these parts arc displayed in the lower section of this 
eye : the retina has been removed from the other section, showing the 
vascularity of tbe chon>id aud ciliary processes ; that of the ciliary zone 
is obscDRd by tbe adherent pigment 

In die lower vpi a pottioii of die iderotica and diordd Inve been 
lenoved to sbov the onlside of the cztendad termiDation of the optic 
nem^ and the plicse of the retina radiating from that part : a portion of 
the cornea has also been dissected off in order to expose to viev the pate 
vascular iris and the ronnd pupil. 

1746. The eyes of a Crow. The cornea has been cnt away from the upper spe- 
cimen, showing the iria of a darker colour than in the preceding pre- 
]Mcarion*. Pbrtions of the sderotieaf cbwoid* and retina are nauned 
from die bade part of die globe, shoving die estended but narrow base 
of the marsupinm, and its apex sunk in the vitreous homoor. The lower 
eye is laid open to show the relative position of the niartnpinni and 
crystalline lens, and the flattened form of the hitter. 

1747' The section removed from the last-described eye, bdoding poidons Of 
the retina, choroid, aud its appendages, and sclerotica. 

1748. Thp eye of a Turkey {Meleagris Gallo-pavo, Linn.V, with a portion of the 
tuuiea removed from one side to show the crystalline Ions suspended by 
means of the Titreoui humour and hyaloid membrane to Ae marsnpium, 
the vaaenlanty dF whidi is demonstnled bj a snoceasfhl injeedon. Hie 
basis of tbe marsupium is extended to nearly the stfmidiameter of the eye, 
and it» breadth is much greater than its length. The eolotir of tbe p^- 

* In tie oldest manuscript Catalogue a preparation marked s. No. 11. is described u " the eye at 
abtadi and of a white Crow, to dm thiA tb« afgniM pSgnuntiini !• d«tlm«rl%fatar iath* smm 
dcgrse with tha rsta mucoeum." 
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mcnt is seat throqgli die ackvociea in coueqiuiioe of the tlitinMis of 

that tunic. 

i. Humours. 

1740. The vhnoiu end ciyvtillineliiuniMii* of the ejre of the Gieot Honed Owt 
(Buio nuumms, Cw.), pcepeicd to thow diet die vitreont hiUDOiir hae e 
diftioct captule, pave of which is reflected from its oatcr surface. The 
vitieoiM d^ak n hmr eauly demonstrated io Birde than in Maromele. 

1750. The crystalline lens of the eye of an Owl, showing its great convexity, 
which is adapted to the small distances at which objects are viatbk to thii 

nortiiroal bird at the time when it goes in cjucst of food. 

17&1- A longitudinal <)(fction of the cryitalline leos of an Owl, showing its form 

and liiininatcd texture. 

17fiS. The crystalline lens of a White Thrash, 

e* INmias. 

1753. A longitudinal section of the tanio of the eye of a White or Albino 
Thnub, ahowing the absence of the pigmentum nigrum. 

1754. The anterior part of the coats of th(> ntlu-r vyc of the same Bird, showing 
the absence of the colouring matter of the iris. 

17&6. The eye of the Great Horned Owl, from which the cornea, humours, and 
a lateral section of the tunics have been removed, showiug the remarkable 
prolongation of the anterior s^ment of the eye, which aasomes in con- 
seqnenee a tnbnlBr Ibnn. The honj plates of the sdeiotiea aio ooe»- 
teaded iHdi diis segment to maintain tte peeoHar shape, and to aflord a 
firm basis tat die support of a very large and prominent oonwa. The 
marsupiuin tuay be observed to be of small proportional size, consisting 
of seven sliglitly converging plicae. The sclerotica forming the posterior 
segment of tlie eye is very thin. 

175& A. A section of tlie sclerotica, sclerotic bony plates, and cornea of an 
Ostrich, nidi the intemal kmioB of the eomea reflected and die fibtoos 
snbsianoe which is contfaraed from it to die bony phtes left attached to 
its onter mai|;in' Hhi sobstance has been considered to he muscidar, 
and to peifiiim the Ibnetion of shortening the axb of the eye for near 
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tttloQ by drawing I»dc ^ oonwa in the saoM mumar M llw fadiited 
fibre* of the ^phiygm pnQ domi the tendinoos ct^ntre. 

Prepared by Mr. Clift. 

l7Bfi B. A similar section of the eye of an Ostrich, with the ciliary zone and iris 
detached from the ciliary ligament, and turned down to show the suppoied 
• muscles of the cornea. JVgparedty Mr. C^ft, 

c. A similar section of llie eye of a Turkey, prepared with the same view*. 

B. APPMNDAOSS OF TOB STMBALL. 

11. In Uasfmpodt, 

1766. A Snail {He&* PomaHAt Likn ), with the posterior tentacles or horns ex- 
tended, showing the eye-specks, or ocelli, situated at the ?idc of the ex- 
trciiiity of each horn. In this position, although destitute of appropriatt- 
muscles, the eyes have the advantage of all the mobility with which the 
teniade hielf it eodoired } imd by the admiiefak eonttrocliam of die wme 
pert diej eve d^snded Aon wteH iel injiuy hf beh^ retnusted end h^ 
Terted, together with the extremity on wludl thej eie Mippotted, vHluik 
die cwr^ir of die teDtedc^ ea in a eheadi. 

19. Mm Cepkatopods. . 

17(7. "ThoiUnoftheenkaMlintheCaMle^fith.aeraasCweyelidendeoMMe.'* 
The tnupeieat portion ii pertieHj defended Iqre •Iqfht fold of the oom^ 
men iotegmnent, and is perforated by a nnell epertqm nhicb eems 
the ezcretoiy ootlet tif the fluid contabed m the eatity eamNnding the 
eyefaelL 

IS. JW/Eidlw. 

1768. The head of a Madceiel {Scmi^er Stmi^brus, Link.), showing that the eye 
ii purltalfy deMed by two vertical Iblde of the conunon intc^vmeatt 
these are alighdy laieed on the li^ eide by the imerporilion of a brirtle 
between them and the globe of tlie eye. 

* 8bb Ckmptan la TIosmi's Jbimk ^fllhiy^. Muriv itlt. 



Digitized by Google 



171 



1759. Hie head of « Htttiog {Clupea Harengus, Linn.), showing a rimibr pio- 
vitioii for defimce of die cjcbtU aiifl orbit. TlieTertialfeUbai* iui> 
pcoviided trith any mucllkr atmctoie for tlieir movement, and are conse- 
quently transparent, so as not to interfere wiili vision wlien the front of 
the eye is brought b^-nfath them. It i» worthy of observation, that where 
the folds (lecus&atc one another at their inferior extremities, the anterior 
one orerlaps the poeterior i so alight an impedinient to progreuive mo- 
tion aa die contrarj potittoa would hnw oocaaioBed liavtog thna lieen 
foreieeii and avoided. 

1750 A. Hie ejeiMn of a Codrfiah (Omftw MorrkiMt Limh.)» prepared to ahov 
ita miiadea. Tbeae consist of fotir straight muscles (rre/tw superior, infe- 
rior, extemus, intemus), and two oblique (fibliquus superior, inferior). 
The eye is so 8u<tpendcd that the several muscles may be distinguished 
according to the positions indicated by their names } the obUquc coming 
from die aaterior and iateinal or naaal parietea of the oibiti dw reed 
arising from the posterior part of the aaaie aentj. The oUiqniia aiipe« 
rior does not pass throiigli a pulley, but runs in one direction from ita 
origin to its insertion. There is nu muscle aoalogOtts to the Boapciiao- 
rius ocnli of Mammaliu in the present class. 

It may be observed, that although there are no moveable eyelids in the 
preaeBtapeci«a» nor even die modonlem protectire folda of integument 
which the preceding Fishea poaaeaa, and that aHhoogfa the Cod» in com- 
mon with the rest of the claw, is destitute of lachrymal organs, and con- 
sequently has no need of an apparatus for the involuntary movement of 
the eyeball to effect a due lubrication of the cornea, — yet the superior 
oblique, and the rectus abducens arc supplied by nerves distinct from one 
anodier, and from that which av|^iea the rest of the mnscles, and that 
the three series of nerves thus distributed are analogous in dietr origins 
to those which go to the same moscles in Man. 

Pirtpared Mr, Owem. 

** The eye heiog an organ of sense, whtdi is to receive imprettioasfrom 
without, it was necessary it should be able to give its motions that kind 
of direction aa would permit its bebg impressed by objects whether at 

19 
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■ iwtt/Or in inotioo, or moving from object to olgect'} and it inm abo iw^ ' 

■ ceMify. tliBt. .theiB ihonld be a power capibb of keeping the eye fixed 

upon an object when our body or head was iu motion. 

" For tlje better uuder^tandiug tliis action of pointing the eye towards 
objects under the various circumstfinces of vision, it will be necessary to 
. laeatipa^ that the eye is furnished with tuuxclcs, some of whiclt in the 
. Qotdraped, JBifd» Ampliilwe, md Tiabet^ are called stn^t^ from dieir 
. being.placed.in^.difeciioii of, or paiaUel to, die exit 4if:the«ye: and 
two, I believe, bave alwvys been named oblique. Of the struigbt, aome 
aniiij il-, li ivc more than others. Tlicrc ore four straight muscles cominon 
to iiHist iijitnnlf : and ffioi^c wliich have more, have the additional muscles 
inserted uuiiicdiutely in the eyeball, oa its posterior surface, aiul sur- 
KMUidiiig the optic nerre. Tbe four itnigbt mnacles, wbich are common 
to aJl quaAropedi, paM-fiurtber fonranb, and are rather inverted towarda 
the anterior surface of the eye. 

" For vision, at large, it was not onlv nrrr!?«riry that the eye should be 
capable of mnvins: from objort to oljji lI. ur nt" fo!!owinir anv objprt ?u 
motiooi but also ncceMary that there should be a power to keep it tixed 
- on my one object to wiiicb the mind might be atteotive ; therefore the 
. nmadea.am fiirmed ao aa not only to be able to move the eye from object 
to object, but likewiae to keep ita point of viiion fixed upon any pwtiealar 
one, while the eye is moving progressively with the head or body. 

" Thi? till- use of these muscles, when the parts from whence they 
arise are kept iixcd respecting the objects the eye is pointed to ; but it is 
^ often necessary, while the eye is &xcd upon a particular object, that the 
eyoboU and the bend in which it ia fixed ihoiild abift their aitnation re- 
, i^iecttng that object t and thia would alter the direction of the eye, if the 
muscles had not the power of taking up an action that produces a con- 
trary effect, that is, keeping tlie point of insertion of the muscles as the 
, fixed point, by ran^irtfr thrir fihn^s to roiitrart atrording oa the origiaa of 
the muscles vary tlieir position respecting the object. 

** IVom thia mediiukiBm wa find tbeae three modea of action prodn^ 
first/ Ae eye moving from one fixed object toanotber; then the eye 

■ moving along with an olgeet in motion i and laat, the eye keeping ita axis 
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to an object, althoagh the wliole eye and the bead, of vbkh it makes a 
part, are in notion. IVoiii either of theae-mottona tddiig plaoe aiagly, 
or bong combiiied, the eye ii alwaya kept towaidi ita object 

** In the two fint modes of action the origins of the muscles are find 
points respecting the object; and in the last the object bucomet as it 
iKi Tc the centre of motion, or fixed point, coinuianding the direction of 
the actions of the eye, as the north commands the direction of the needle, 
let the box hi whidi it is placed be moved in nhat ditection it may. 
Thieae two int modes of aetidn are pedbrmed by the straight musdes ; 
for the head being a fixed point, tli(>y are capable of moving the eye. up 
and doNvn, from riglit to left, with all the intermediate motions, wliich, 
taken together, constitute a circular movement ; or, when the rvc ix to 
become the fixed point, then the head iUielf performs the circidur move- 
ment. Thence appears Ae ne c es si ty why the object, the axis of the eye, 
«nd the point of sensation, shoidd all thiee be in the same straight line. 

" But tbiedoee not nke place in all movements of that whole of which 
the eye makes a part ; for Ijesides those which we have already taken no* 
ticc of, the head is capable of a motion firom shoulder to shoulder, the 
axis of which h through the axis of the two eyes, from the fore to the 
bock part. It shoold be here observed, that for distinct mion the object 
most be fixed as respecting the pupil of the eye, and not in die least al- 
lowed to move over its surlhoe. 

** To prevent any progressive motion of the olgect over the rctinn of 
the eye, either from tlie motion of the object itself, or of the head In some 
of the motions of that part, the htniight muscles are jirovided as has been 
explained ; but the eOecta which would arise from some other motion of 
the head, aa Irom shonMer to slH»nldcr, cannot he co n i c te d by the action 
of tile atraight mnsdes, dierefore the ofaliqne mnsdes are provided. 

" Thus when wc look at an object, and at the same time move OUT head 
to either shoulder, it is moving in the arch of a drde whose centre is the 
neck ; and of course the < yi's viould have the same quantity of motion 
on thiii axis if the oblu^uc muscles did not fix them upon the object. 
When the head is moved towards the right shoulder, the superior oblique 
mvaele of the right aide acts and keeps tiie right eye fixed on tiie d>ject; 



and a nmibr eflect u prodoeed upon die left eye bj llie titeraii of kt in- 
ferior obliqne flmMk: mhea tbe lieod nowce in « oontnvf diiMtiou the 

other oblique moscles produce the sutnc effect. 

" Tliis motion of tlie head may, bowerer, be to a greater extent than 
cau be counteracted by the action of the obliqnp muscles. Thus, for in- 
stance, while the head is on the left ahoolder the eyes may he fixed upon 
en object, and oontniiielQdkngetktriiik die heed ie moved to 
ftbonlderj whidi nreep of the head pradncea a greater elect upon the eye- 
baDa than can be conotcracted by tbe aetkm of the oblique nuMcles ; and 
in this case tvc find that the oblique iniucles let go the eye, so that it 
immediately returns into its natural situation iuthe orbit. Whether this 
is performed by the natural elasticity of the parts, or whether the anta- 
goaoMt oliGquB mnadea take vsp tbe action and idnatato tbe eye, I do not 
know. If the head atill oontenea itt nuXion in die Mae direction, then 
die anme obUqne moacke begin to act anew, and go on acting, io as to 
keep tbe eyes fixed on tbe object. As thia nodOtt of the head seldom 
takes place nncombiucd with its other motions, some of tlic straifrht and 
oblique muscles will be em])loyed at the same time, according m the mo- 
dons arc more or less compounded." Hunler, Observations an Certain 
ParU tfthe Ammat CBeenonof, p. 9M. 

1760. The head of a Haramer-headed Shark (^^<ena, Cuv.), vertically and lon- 
gtcndtnally biaected, and die mnacka of the eydiaD displayed. Ike 
BMight mnidea are of great kngdit in oonaeqnence of tbe poaition of 
the eyes at tbe aides of the bead, wbicb are remaricably extended in die 
form of broad, flattened, oblong proceaaea. On the right side tbe ob> 
Htjnus superiorj and the rectus superior, intemns and extcmus, arc dis- 
played; on the left the obh'quus inferior and the rectus inferior. The 
fleshy parts of the recti are only developed at a short distance from the 
eyeball. 

t791* left eyeball and it« muscles of the Grey Shark {Uakus commutus, 
C\j\.\ showing their insertiona : the obliqni an altwiiipd to die aaine 
protnbetanoea of die aderodea aa die aiqieriot and iofiwior reed, wludh 
ia die moat fafonnUe inaeidon fiir eSMting tbe nrtatovy novenieBta of 
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the eye upon its axis : tbe filiierion lAidi ia Meribed to dicm by tbe 

Founder of the Collection. 

In addition to the niusrles, there exists in this and other higlter or- 
ganized cbondropterygious Fishes a cartilaginous pedicle, which is here 
•nacbed to iho back of the sderoticB idUDcdtatdj abofv and axtmal to 
the maertioD of tbe optic nerfe. 
1761 A. The ejrebaUt ejeatalk, vidi a potttmi of die ofMie nerte and mnaelai, of 
the Batking Shark {SebeUt maxima, Cuv.), showing on a large scale the 
prodigious development of the moving power?. The cartilaginous pedicle 
is attached by a ligamentous substance to the posterior part of the scle- 
rotica, which in some other Chondropterygians la developed into a tu- 

bende^ to vbidi ibe pedide ia aitienlated bjr a tme ball and aodnt jdnt 
provided with a synovial membfane and a cqptnlar ligament See 
No*. 1072, 1673. FiNpandfy Mr, d^. 

179s, The circular palpebral fold of integument, with the nictitating or third 

eyelid of the five (No. 17GI .) of the Grey Shark. A secreting conjunctive 
roembrauc is reflected deeply between the circular fold and the globe of 
the eye, of which it covers the anterior half ; it also forms a smooth 
hibricaied covering, aa moal, to both aidea of the third eyelids this is 
placed at the inferior and internal or nasal side of the orint, and is moved 
over the fhmt of ^ eye, in a direction upwards and outwards, by means 
of a strong round muscle mirtitator), which arises from the upper and 
posterior or temporal side of ilie orbit, and descends obli(juely to Ijo in- 
serted into the lower and outer margin of the third ejeUd ; passing in 
dkis coarse first through a mnsedar troditea, and then throngh a lig»- 
mmito-caitilaginouB loop. The trochlear nmscle is not, hovevcr, ez^ 
dnsivcly anhacnrient to the action of the nictiutor, bnt has an insertion 
in the upper part of the pnlpcltral fold, which it depresses simultaneously 
with the ruisint; of tbe third eyelid : a slight external groove above the 
upper eyelid indicates the extent of motion of which it is susceptible in 
the living animaL 

1763. The opposite eye, with its nmsdes and defcnsive appacatns, of the lame 
Shark, ahoving the lekrive positions of the. insertioDs of the diflerent 
nraseka, Ae optic ncrvc^ the etrtil^ginovs pedicle of the eye, and the 
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line of reflection of the conjunctive nicmlmiie. The movementa of ttie 

eyelids are here facilitated by tlie abundant nnicous secretion of tbecon"' 
junctiva, a tiue lachrymal apparatus not bebg as yet developed. 

14. /» MqttUet, 

1764. The eyeball end eydida,widi their mitadea, of a ChamdeOD. The nnadea 
' of the globe are the iuie in nnitalier, diapoeiliiHi, end fiinction as in Fishes, 

but the obliqui, or rotators of the eye upon its axis, are relatively smaller 
than the recti. The eyelids are reflected from the anterior part of the 
eye, showing the extent of the conjunctiva and the small size of their cx- 
teniel opening ; they move principally witb die Vf9, end li» intepunent 
at their junction witib die ildn of the heed if ntremdj thin, vrinkled, 
and Aesibl^to elloir of thii notion. There ie no veitige of the diird 
eyelid. 

1765. A >!Cction of tbc head of n Chameleon, shoiring the circular and pniiui- 
neut eyelids iu their natural positions. 

1/66. The eyeball, eyelid!;, and lachrymal glands of a Turtle [CAe/onia Afydax, 
Broncn.). Here the upper and lower eyelids are distinctly developed, 
and accomtety doae the conjunctiral cinrlty when moved by dieir appro* 
priate mnidea. ^lere ia elio a wdUevdoped nictitating or diird eyelid, 
which is situated vertically at the inner canthiu of the eye, and has a 
horizontal motion over the cornea : it is here slit across to show the ori- 
fice of the duct of the Harderian jrland, of which the secretion h exprcsslv 
destined to &cilitate its movements. This gland, however, is of stiiall 
•iae compared with the tnie ledirymal glaad, which oonsiita of the thick 
and broad eon^ouemte maia anrronnding die outer end upper pert* of 
the eyeball : its duct is short and wide, and terminates just above the 
external canthus of the eye ; a portion of quill is inserted into it ; a 
bristle is passed into the duct of the Hariiorinii gland. The insertions of 
the luusclcs of the globe are preserved in this preparation ; and the four 
amall aoceiiory mutdce fbnniiig the * auipenMriui', or * retiahens ocuU\ 
end rammnding the optic nerve, deeerre eipecial notice. 

1767. Hie eyeUda, widi the Harderian and a portion of the lachiyiml gland, of 
a Turtle. The nictitatiag membiane ia entire, and a portion of the mc> 
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titator mascle \n seen attached to its iDferiw angle. A bristle is pasii>cd 
into the duct of the liardemn gland, wbick open* on the iatcnud sur- 
&ee of tbe mclitetiiig membtaae, neer die fine of reflcctioii of die eon- 
jnncdve membrane. The vnder eydid« whidi hw most motion, mny be 
obicrved to beve die feveit scdei npon ile esteraal raiibce. 

176B. The diree eyelids of a Turtle ; the horiaontel onef are separated at the 
external canthus, and the vertical one raised by means of bristles, to show 
the rugous irregular surface of the conjiuactive membrane, and especially 
the small parallel folds at the Une of its reflection upon the external 8ur> 
iacc of the membrana nictitans. 

1769. A vertical section of the head of a young Crocodile, showing the three 
oydid*. Tbe borifontd onee hnve eadi been divided and l eflecl e d ftom 
die front of die efdbil: die vertieal or niditating efdid is dwim om 
die cotnea, and a briede placed nnder i^ ahownig its extent and lemi- 
tramparency. 

1770> The eyeball of a Crocodile, with the eycUds, and their muscles, prepared 
principally to show the membrana nictitans and its muscle. The nictitator 
arises from the itmcr and upper part of the eyeball, proceeds outwards 
and downwards, winding ronnd dw optic nenre and stispensory muscks 
(«hidk latter serve here to protect the nerve fkom the p w a in fe of the 
nietitacormusdle) ; andfinaDy is inserted into tlieinlbrior angle of die nic- 
titating membrane, which it thus draws ont\^ ards over the eyeball, idiik 
at the same time it rotates the eyeball inwards beneath the membrane ; 
the muscle being attached to moveable points at both extremities. (See 
the ftiither description of this preparation in that of the figure, engraved 
mnateXUI. fig. 3.) 

177>* The borisontal ^elids ^vided at the esiamal candma, showing tbe Tae- 
ticd or niedtadng qfeiid spiead out ; Ae Haideiian gland is diaiected 

and a bristle placed in the wide opening of its dnd^ wbicb is sitoaled at 

the base of the nictitating nieiubraiic on its inner surface. TbeputS Ott 
from tbe opposite eye of the same Crocodile as the preceding. 

vou nt. 9 A 



Digitized by Google 



ITS 

1772. The anterior part of a Mole {Talpa Europaa, LdNN.), showiag the miaute 
drenlar palpebral orifices, defended by die Aoit diick for. 

1773. The eyeball and its miucles of a Porpesse {^Pht^ana eomavunis^ Cuv.). 
The ibu ncti imI two ob]i9«i we exhibited \ the uimU mudai forming 
Ae entpeBBoriu oodi we conceded bjr the stnight nmadet. The oh- 
liquas superior rises here, as in every other Mammal, from die back pert 

of the orbit above the foramen optirum, and the course of its fibiet it 
changed, in order to render it a rotator of the eyeball on its axis. The 
part of the muscle whicb parses through the substance serving as the 
trochlea !■ only pertnlty tendbooi and little dimhiished in diameter. 

1774. The eyeball and surrounding muscles, with the eyelids, of a Porpesse. The 
eydida cooNit of a continttoiu circular foU of the thin, leaving a circolar 
opeung in front of the eye, with a namv margin tinprovlded viih cilia. 
The palpebral opening is closed by an offatcolar sphincter, and expanded 
by four broad and almost continuous muscles, which arc here preserved. 
The eyelid is divided at its internal side, showing the extent of the reflec- 
tion of the tunica conjunctiva. Bristles are placed in the ducts of the 
laigevonaa of tlie pa^hid ghndtfiriuch from its ntoa&ni n analoj^^ 
to Aa BsrderiaB ^and; diere Is not, howefer.any trace of a nictitaiing 

1775. The eyehaU and ey^ of a Porpeaie, minutely injected, and with the ca- 
vities of the eye and conjunctival sac laid open, showing the extent and 
vascularity of the latter. The h^«Am4«« gland is diss e cted, and a bristle 

inserted into one of its ducts. 

1776. The eye of a Dolphin {Delphiims Titrsio, F\bh \ showing the zone of 
palpebral or Meibomian frland§, and the teruiiuai onticcs of their ducts, 
which open into the conjimcuvul sac at the line of its reflection from the 
eyeball to ih» eydid i hvistks aie phwed in these oriftoes. The larger 
mass at the timer side of the eyeball la dearly displayed, and its dneta are 
distbgoisbed by the thidcar bristles. 
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1777- A tedaon of tlie ciiciilitr eyelid, va&i tbe {wlpebMi |^aad% of die PQcmI 
^VlMfe. Briitks MB in like imimerinMrted iaio the tetnuBKtioBi of die 
MabOBiu dncli> 

1777 A. The eyebfttl and memlmiia nictituiB of a jmmg Dogong (/ISsfieorr /»- 

dims, Cuv.). The presence of the nictitating memlmme forms one of 
the characteristic difereace* betvcen the herbivorous and carnivorous 
Cctacea. PresefUed6y Sir Evcrard Nome, Bart. 

1778. Tlie eyeball, circular eyelid, and mcnibrana nictitans, of a large Seal {Ota- 
rin, Plkos). A spction of the eyeball and lid is removed from their outer 
side, which exposes the cavity of the eye and conjuoc^val aac, showing 
the membntna aictitaat r e t racted at dw inner eaadraa. Hm large Hat- 
derian gbnd at die bate of tbe niodtatiiig aieRAiaoe U aiao dbeeeted. 
The external groove at the inner caBtbiis indicating tbe division of the 
horizontal eyeUdi in tUs anpbibioas wpetitM ii votthj of obaervation. 

1779* The vertical eyelid or mcmbrana nictitana, with the Harderisn gland, of 
an Elephant {Etephgs /ndicut. Gov.): the membmnc is supported hy a 
ilat, thin, slightly curved cartilage, which expands and becomes thinner 
aa it is attached to the concave margin of the membrane. The Harderian 
^bnd it contintted, as in die Cetaoea, fiNmi a group of Hoaller mncous 
glaads vhicit hanre many excictorf orifices upon the margin of die duid 
eychd, hut its prindpal duct teminatet npon tlie Inner smfaoq and dose 
to the base of the same part 

1760. The nictitating membrane and its muscle, with the Harderian gland, of 
the opposite eye of the same Elephant. The fibres of the nictitator pass 
at first in a regular curve over the base of the membrane, but afterwards 
deviate from the com and form an angle to indode die extiemitj of the 
nietitatiag cartilage, which u cimsequendj moved in the diagonal of the 
contracting forces, which push die nernhmne gwr wa i iis and ontvaida over 
the front of the eyeball. 

1781. The eyelids, conjunctive mcmbrnTfr, nictitating memhrane,and Harderian 
gland of ii lionr (Sr/s Scrofa, Linn.). The latter is of lart'o size ; its duct 
opens upon the lower part of the inner surface of the uiembrane ; a bristle 
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: is placed in the terminal orifice. A larger bristle is passed through the 
punctum lachrymale of the upper eyelid : the same lid is provided with a 
series of stiff unequal cilia, beneath which may be observed the orifices 
of the Meibomian glands. The margin of the nictitating membrane is 
convex. • . «i . •. / .' 

1782. The eyeball and nictitating membrane of a Dromedary {Camelus Drome- 
^. • rfan'uj, Linn.). 

1 783. The eyelids and nictitating membrane of a Dromedary, showing the fotty 
and ligamentous substance attached to the base of the membrane. 

1784. The nictitating membrane and Ilarderiun gland of a Dromedary, showing 
the terminations of four ducts which convey its secretion to the base of 
the inner surface of the membrane : bristles are inserted into these ducts. 

1785. The eyelids and nictitating membrane of a Cow. Bristles arc placed in 
the puncta lachrymalia, and also into the ducts of some of the Meibo- 
mian glands. ,fj- !•>!. 1. •• ti.i . M 1. . .r\ I.-,'..>J ■»•''» 

1786. The eyeball, eyelids, and membrana nictitans of a small Musk-deer 
{Moschtis, Cuv.). The commencement of the lachrymal duct is preser^'cd. 

1787. The eyelids, with part of the eyeball, the nictitating membrane, and Har- 
derian gland, of a white Rabbit. 

1788. A vertical section of the eyeball and eyelids of a Monkey, exposing the ca- 
vities of the eye and the conjunctival 8ac,and showing the dark colour of tlie 
conjunctiva, and the rudimental nictitating membrane at the inner canthus. 

1789. The cychds of a Negro. The upper one is divided, and the two parts are 
separated to show the white conjunctiva ; the two punctu lachrymalia, 
into which bristles are placed; the glandular caruncula lachrymalis, and l)e- 
hind this the ' plica lachrymalis ' or rudiment of the membrana nictitans. 

1790. The eyelids of an European, separated at the external canthus. 

1791. The Human eyelids in their natural connexions, and closed; injected to 
show the vascularity of the tunica conjunctiva: bristles arc placed in the 
puncta lachrymalia. ^ ^ . . : 

1792. The Human eyelids, eyebrow, and surrounding integument. The evelids 
are open, and bristles arc placed in the puncta lachrymalia. 
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17d3. The liuuiaa cyelida and Borrounding intfgniiHint, with the entire sac of 
dw toakft oonkjimciim. Mid Ae tusrior Mgnoitof die ejrelMll, minutely 
iniectedf dried* and pneened in oil of tMp e ntine . firiidM en placed in 
tlw puBcte leduyimliB. 

1798 A. The iNwei of tlie oriiitaiid e portion of tbenMul centjofa Child, vilh 
the tani and cilia, the poncta hdiZTiDalia, sacculus lachrymalis, and 
ductns ad nasum, injected with mercury : the whole dried and preserved 
in oil of torpentine. PrvtetUed 6y ff^m. Lawrence, Esq^ FM.S, 

1794. The eyeball and it» mnseks, with the eyefidi, the menibnna nictitaaa and 

its muscles, and the Harderian gland, of an Ostrich {Struthio Camelur, 

Link ). Of the luusclcs of the eye itself, viz. the four recti and the two 
C)(ilif|tii, only tlie insertions are preserved. They may he recognised by 
their positions. The superior oblic|uc is remarkable for its size ; it arises 

fiom the anterior paM of the oihit, and eonaaqoantifdoea not paaa difoi^ 
a pnllBf t ita oooiie lirom ita ori|^ to ita inaeilion being eiaedy adapted 
to prodnoe n rotation of tlie eyeball upon its axis. The muscles of the 

nictif^iting membrane arc two in number ; one of them, called the ' qua- 
dratus uictitantis' or 'troryslearis," ig of an unequal four-sided figure, arises 
from the upper and ouicr part of the eyeball, and descends oblicjuely 
dow n w ai da and inwaida towardi the optic nerve, whm it terminatea in n 
ftee, t&^tdHj curved, tendmoiia maigin, whidi b peifocated by acanal fbr 
die paaaage of the tendon of the opposite muscle. This, which is called 
• pynunidnlis nietitantis' or ' nielitator,' is of a triangular form, arises 
from the inner and lower »ideof the orbit, convt r;" »s it ascends towards 
the quadratus, through the loop, or pulley of which its tendon glides ; 
then, winding over the optic nerve, it deaoende and.entera a theath in die 
•nbitance of die lower part of die adnotica, and b finally inaeried into 
the lower angle of the free niai|pn of 'the membrana nictitana, along 
which it is continued for some distance and is gradually lost. By the 
simultaneous action of the (wo tnustlcs, the third eyelid i* drawn rapidly 
and forcibly outwards, and with uii oblique incliuatiou downwards over 
the fore part of die eye. The tendon of die pynunidaUt gains the due 
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Unt&n tor Aat offiee liijr wioidii^ Mmad Ibe optic iimm, ud it it 
•tniaed firon pnauag npw tlw aenQ bf Ae aonntencliBg ibcoe of tbe 
^adratus, which thus angiaeiil* pomr of the Mrtlfonist musdiB, 

while it obviates any injurious pressure on the optic nerve which its pe- 
culiar disposition in relation to that part would otherwise occasion. The 
nictitating membrane returns, on the relaxation of its muscles, by virtue 
of ila owB«1utiGtCf,to dae iiiiier eoiusr of tli»Qiibit»wlieie it Um IbUfld up 
iHheh not in me. Tho Hiwfaiu.^Hi^ttieiecMtion of wUdi it designed 
move etpedally to &cilitBte Ae morementi of the thiid eyelid, may be ob- ' 
ser\-cd on the nasal side of the cycljnll posterior to the lower oblique muficle. 
Its duct winds over that muscle, and passes straight foTO arrls, tn terminntc 
at tbe internal side of the basis of the nictitating membrane. The ex- 
ttmd or boMomal eyelidt m fiunthed vidi stiff dlin kiegularly dii- 
poted: tbe lover lid it mott defeloped and hat UMtt motioii. ^lee 
Hate Zm. fig. 4 to 7.) 

Vj9i, Tkt hdnyiMl ^tad of an Ottrich^ iridi tlie dnct iigeetcd with aeiaixjr, 
dnody and pneieffvid in oil of tmpentinei 

1796. Tbe eyeball, vitb por&mi of the borizontal i^didt. Hut votieal eyelid or 

membrana nictitans and its onitdet* of an Eagle. The quadratus nicti- 
tantis may be observed to have a more extensive origin than in the Os- 
trich, and both muscles of the third eyelid are rcUtively larger. The 
cornea is cut away, and the nictitating membrane raised, to show the ter^ 
aoination of lihe dnct of die Ibideritn g^d,tn -wbidt a hntib it plaoed. 
Britito are alto patted fhrou^ Ae two poncta kchrynuJia. Hie round 
and ili^lilj conevre tarsal cartilage of the lower eyelid may be observed % 
the upper lid has no tarsal cartilage. 

1797« The three eyelids of an Eagle, showing tlic tarsal cartilage of the lower 
lid, which is raised, as in the act of closing the eyes. 

1700. The eyeball, membrana nictitans and their muscles, with the c.vtcrnal eye- 
lids and Harderian gland, of the Great Horned Owl {Jiubo rnaaimiu, 
Cuv.). Inconsequence of the limited motion of the eyeball, arising 
from iti bnik as compaifld with Ae orbit, Ae amtdet «m of sjnaU 
tine. I^ote of tbe mendMan nictitia* are, 011 tba mntxary, well deve^ 
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loped. Bri!.t[e» are placed io the puncta lachrjmalia, and in the duct of 

the Hardcriau gland. 

1 799. The right side of the head of the Honi-Owl {Otus aurita, Cuv.), tihuwing 
the diiee cycUdi m mUu. The tiro hpiupDial aie pnovided with plumote 
dlia i tlie thiid or nictitating ejelid u more obliqnelf placed in tlie Owl* 
than in other Ulds, and sweeps over the eye downwards as well at out- 
wards, in which motion it is usually utconipauicd Ijy the upper eyelid. 
The tarsal cartilage is nevertheless found ouly in the lower eyelid. A 
white bristle is passed through the duct of the Hardcrian gland, and a 
blade one tbrough one of dw puncta ladirjmalia aad the bchrjnal duct 
to die nose. 
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DESCRIPTION OF THE PLATES. 
PLATE XXX.* 

STRUCTURE OF THE TONGUE IN THE CHAMELEON AND 1*EUCAN. 

" Fig. 1 is the ton une of the Chameleon elongated) with the lower jaw, itCf 

and cut open to shuw the internal parts. 
"a. The skin covering the lower jaw. 
"6t Tbe two jaw-boneSj [nini of die lower jaw]. 

tit Tba oi hytndrat [conui, or qio-hyilt]. 
" d, The OS lingnali rirlnsso-hjal]. 
*' e, A muscle of the os hyuides, [sterao-hyoidj. 
"/'/t The clongators of the tongue. 

" g, The bulbous part of the tongue, which is unalterable, and which it Men 
tying in die month wben the tongue is oontnctedt and may be calkd 
tbe troe tongue. It tennintlea at the end in two edoineneeit wUdi 

probably act as the 6nger and thumb, or a pair of forceps. 
"At At are two muscles arising from the os hyoides, which puss along the 
tongue, and are inserted into tbe bulb, spreading there, and, as it were, 
iadosing the clongators. Within each muade may be observed a 
nerve, t, if passing along in a serpentine coone, hcgiiming in the daw- 
ing at t, t. 

" Fig. 2. is the under surface of the bulbous part of the tongue. 

" f^. S.-f* is the lower jaw of the Pelican, with a piece of wood put between 
the two condyles to keep them asunder, showing the beginning of the 
fiiuoes or montli occupying the whole of the lower jaw ; at die lower part 
of which is the openmg of the larynx, widi part of the tmchea; as also 
the OS hyirides seen dirongh the roemhnne of die fimces.'* 

a, o, The two hones of die lower jaw. 

* No. 6. Jfamwrr^pr Catalogue ej Dmwingt. f No. 11. Plate II. IM, 
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6, The liollow of the fauces. 

c, The aw tll of the fauces between the two jaw-bones. 
df The oa hyoidei witli il» two bntnchei. 

e. The qieniBg of tlie Inym. 

^ The tradiee leeD thiough the raembrwie of the feucef . 
The oeaophBgw. 

PLATE XXXI. 

OLFACTORY ORGAN AND NERVOUS SYSTEM OF THK PEARLY NAUTILUS. AND 

BRAIN OF THE CUTTLE-FISH. 

ffg. 1. The licail and anterior muscular part of the body of the Pearly Nau- 
tilus ^AauiUus Pornpilius, Linn.), laid upcu fruin above or behind, and 
the nervoua tystem dUplayed. 

a, The cut edges of the moseolO'ligaiiieDtom ^ ^AA€k coven the heed. 
The muscles which attach die ebeU to the loft parti. 

Cf The left external labial pioccM ; die comtponding one of the opposite side 
has becu removed. 

d, d. The lutcrQal labial processes. 

*, «i The estremitiei of the tohohr digitatione which contain the tentada ; 
•ome of theaeaie laid iqien on the right nd^esponngthe vhole length 

of the tentacles. 
/, The external labial tcntiu lc^. 
g, TliL- internal labial tentacles. 
A, The olfactory iamma:. 
^ The ophdulnic tentade^ 
kt The pe^cdlale ey^ laid open to ihow 
4 Theecierodca. 

The orifice in the ideiotic through which the light is admitted to the 

cavity of the eye. 
n, The dark pigment, which lines 
Of The letioa] expansion of the optic ganglion. 

I, The BiqptasBBOphMgeal gnn^on or bnin. It is, in the NantihM, in die form 
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of a simple chord or oomouuiir^ to ths extranitiM of which are con> 
ncctsd 
3, % The optic ganglia. 

3, 3, Tlic anterior suboesophageal ganglia. 
4,4, The posterior subu-sophag-cal ganglia. 

5, Burtut and pharyiigpiil nerves. 

if, Ihc nerves goiug to the ophtiialinic tentacles. 

6, Hie nemt whicb supply the digital tiwitadiw, and in the Cnttle-fiah the 

eeetsbnfigeronv anna. 

7, 7, The nerves passing to 8, 8, the internal labial gmgUont. 

9, 9, The branches to tlic iutcrniil labial tentadcs, 

10, 10, The nerves supplyini: the olfactory laminae. 
1), II, The nerves which supply the infundibuhun. 
12, 12, The nertea of estaanal hUal tentacola. 
IS, The nema of the greet moaelea of attachment. 

14, The navn coiMaponiduig to the par «agiun. 

15, The branchial nerves. 

16, The ganglions communicating with the visceral or sympathetic n«ms, 
and supplying the heart, venous foUiclcs, and abdominal viscera. 

17, The sympathetic nctres accompanying the vena cava to the abdonaan. 
I\g. 3. The hiain and oiitgnia of the ptindpal nema of * Cotdo^ah, Jiymi 

q^BMMfir, Lnnt. 

The same figures are used as for the corresponding parte of fig. 1 . 

The bristle is placed in the situation of the trsoybagus, around which the 
nervous masses are aggregated. The bruin and opiic ur reniform ganglions arc 
here developed in accurdaiice with the more complex organ of vision, and the 
mote cxtenaiTe locomotive fiwnltiea of this h^|^ otganiied Cephalopod. A 
amaU aphnical hodj, piotMbly enalogooa to dM ooipiw graliwihifnm, ia appended 
to the pednticie of the optic ganglion on cither side. 

As the snpracTBophagcal cerebral mass is principally in commtinication with, 
and is developed in rcreivc the impressions transferred by tbr optic nerves, it 
must be considered as analogous to iIm: bigeminal bodies in the brain of Verte- 
hiBta ; which parte are fiivt derdoped u aU die hj^wr daaiea, end from their 
oonatan^ and magnitwde in die cold-blooded Vertebnta, are evidandy among 

Sb9 
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dw moit importent putt of tbe oeielmd oq;u. Tin mwhilh oUongata, ffoin 
wbidi die snditoiy and ttajfintoij nems ire girai dl^ ia in dw Cntde.6aili 
titOBtied below the oesophagus. 
Pf The cut surface of the cartilaginous cranium. 

The ganglion stellatuin from which the nerves pass to the soft vascular and 
sensitive external covering of the Sepia. 
i^. 3. A magnified new of 4, fig. I, the olfiustMj lanUBe ofdie NmtUtuf, 

PLATE XXXU.* 

JF^, 1. The head of a Swan {Cygnus Olor, BRrssoii). The upper part of the 
cnmiom is lemoved to show the bnun, olfiictovj nerves, and ejefaalla, m 

situ. 

a, a, The hciiiispheresi of the cerebrum. 
bf Thecerebelhmi. 
t. The medulla apinalie. 

All these parts are in this figure eormd by the 4a» mater (dtJIg. 9.). 

e, The longitudinal venous sinus. 

ff/. The lateral sinuses, ruDning in tbe angle between tbe cerebrom and cere- 

belluu). 

g,gt The parietes of tbe efcoll, ahoiring in fig. 8. the huge •irHseOe of Ae 
diploe. 

k, ht The ethmoUhl and naaal celb. 

I, f, Thr olfaefory nerves. 

A, A, l^e superior turbinated or spongj bones, which here exist in a mem- 

brano-cartilaginous state. 
/, It The cxteraal ao»trik. 

The ^ebdb» covered by die ofhital aponewoaiB. 

f, t. The supraorbital nasal glands, i^, Their doet paesing to the note t e 

bristle is placed in it in fig. 3. i'. 

V, V, The UHTtleriau glaudn. 

Fig. 3. The brain of a Swau, exposed by the reflection of tbe dura mater : a 
' part of the kft hemisphere m taken away. 

* Mo. 97. Mmueift CM^ ig m Dnm b i g t. ThcM hnv no desoipdaii Ae smnl |«rt> 
wMchftty jiiply iWBBWBaMedtM « eiiiapiiiiBmsirtlfciioewt<to8 rt i q mi 
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«, Shows the arterfet of the pia muter, 6, e. 
d, A poftUm of the dura meter. 

The remaintag letters indicate ^ MMie parts as in the previous 6glire. 

.Fig. Tlie cranium of a Swan, sawed down to the level of the optic fonitnm, 

with the brain removed, showing the exit of the principal cerebral nerves. 
m, The decussation of the optic nerves horizontally divided. 
Tlie left nerve b traced to the 
n. The thiid pur of nerree. 

Of Hie fourth pair: the right nerve is traced to the superior oUkiiie muscle, in 

which it terminates. 
p. The fifth pair, or trigeiDinal nerve. p'tf>\ The supraorbital bnmch of the 

same nerve. 
tt The sixth pair. 

The seventh, dg^, and ninth pain of eerahtal nerves. 
/, A style introduced into the duct of the nasal gfamd. 
V, The Harderian gland of the left eye. 
w. The two puncta lachrymalia. 
X, The prominent cornea, supported by 
y, Hie sdcrotie none of hony pktes. 

1. The rectus supeiior« or attoUens musde. Itis cnt away on die left side. 

3. The rectus extemus, or ubducens. 

4. The rectus intemus, or adduecns. 

7. The qiiadratus muscle of the uictitatiug membrane. Part of the tendon of 
fii/ramida&if 8, is seen passing through its pnlley. 

PLATE XXXIU. 

/T^. 1 • Anterior part of the head of a Monk-fish (SptaiiM ^^igdl$t, OuM.), 

showiriL' tlie situation of the external openings of the ears, marked a, 
one thirii of the natural size : b, shows the exact distanec bf twecn the 
two auditory orifices, and the slight grooves continued trum them ante- 
riorly. 

* Wo. 10*. Mmmtaijft ftttl yw i^Dim ri ii f^ 
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ISf, 9>* Biidi, u fiur M I koom, lnv» no projfictiog eztenwl w. Thn ap> 
pom to be only atermiiiatioii of die «tefiialakiii,8iodbr to theejrdidtor 
the month in the Human Sabject, &c., and whidk n in some degree cepeble 

of being contracted or dilated. From thia aperture a very short passage 
goes on to the inenihrana tympani, winch can be seen in most birds. Some 
birds have roach larger external ears than others, of which the Owl u an 
example." The figure is of the h^ of a young White Owl {Strut Jbm- 
niMf LiifN.). Tbe dowa » pveeaed iMcIcwMnb end ftMrwards to ezpoee the 
auditory pomge and Opercohtm. 

a, The cniiiiuiu. 

6, The bill perforated by the noettil. 

c. The neck. 

d, The eye. 

tf, 4 The tenni i Mrti oa of the eatenial ekni emvoimdiiig die otifiee of die car. 
Tb» enterior flip or opeMultr fold of die eer. 
A pett of the t3rmpamc or quadrate bone. 

A, The membrann tj'mpani. 

3.t The head of a Bustard [Otis tarda, Linn.), with the auditory feathers 
or 'auriculurs' spread out, so us to expose the external aperture and passage 
of die cor. 

The anteiior fcadieis piened forwwdi. 

b, The posterior feathers in dldr place. 

c, The anterior surface of the external meattta. 

d, The membrane tympani. 

PLATE XXX)y. 

** Otgeii of Hearing in tlie email Botde^nose Vhak* {DtfyMmu TVrne, 

Fabr.). 

F^. l.J "Thin drawing is intended to show ouly the exterual aud relative 
parts of the organ itself : the internal aud iniinediiUe organ being situated 
tridiin the bony tympamnn. The bead fice upon its tq>pcr anrfhce. and the 

• No. 105. Mammr^ CaUkgme «ifDrmtmgi. t No. 107. lUd, t No. lU. lUd. 
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roof of the mouth with the hvtf\f of the sknH is nppennost. A portion of 

the toft parts of the hc-ad are reinoved, to show diose parts relating to the 

itomediute organ of heariug." 
/^.9.* n the opposite lialf d Mine iMed* elunriBg etber parte of die 

otgm of heeriiif . A portioii of the hoaj pakie ii temoved^ to alioer the 

entmice of the ESutediiaB tabe into the Uowhole. 
The same letters indicnte the leme peits in each fignte* 
a, The basis of the skull. 
6f The occipital condyles. 

^ The bony palate. (In fig. 9. the httcr u piaced on the cut soifttee ocee* 
•ioned hj the femowal of pert of the boM in ofder to ehov the neaal 

opening of the Eostaduao tube.) 

d, The roof of the mouth. 
e. Section of the skin and adipose rnemhranc. (In fig. 1. it ia cat down to 

the level of the meatus auditorius exteroas.) 
/, The neatoa tadiforiaa eMmma. (In fig. 1. it ia opoicd throngh its whole 

length, and a briade ia paaaed into it.) 
The dense bony tympanum m situ, 
k, A bristle passed into the Eustachian tube. (In fig. 2. the termination in the 

blowhole i«; exposed, and a small probe paaaed through i^ the ez- 

treiuity of which is seen at A'. 
I, The mouth of a sinus passing from the Eoatachian tube toward* the lateial 

pert! of die baaia of the ahdl near to the exit of die optie nerfe. 
A, A oontinnetion of dieae aiaiiaee into the tynipennnt. 
it Celk in the bone, and cooBexion of-tfae t ynipa u nni to the liead. 

PLATES XXXV. TO XU. 

Arc illustrative of the comparative anatomy of the organ of Hearing, and, with 
the exception of Plate XXXVI., were presented to the College l)y Sir .\nthony 
Carlisle^ F.H.S., at whose expense they were engraved. They were originally 
deaigned for aa 'EcMtf on Sonnd, and on the Oigana of Hearing generally,' 
which fMrued part of die Conne of Leetniea delirefed in the Theatre of the 

* No. 12 Mtnmtcrift Cttaiofwt of Drtmiufi. 
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Royal College of Surgeons, London, in dw jvar 1818. Of this essay, hitherto 
unpublislicd, thu foUoviog abatract vai amicxed by tbit author to the Plate* 

presented by him. 

" The Hunteriau method of physiological induction, by studying the connexion 
between stnictniie and function nnder the Inwt complex condBtimut appean to 
lie tlie trne metltod of wading die book of Natnn ; fbr a contemplatiim of the 
nott aimple cotutitutiain of putt appointed for single purposes ia the nvett 

guide to the comprehension of the complicated structures, which serve more 
oflices than one, or which hold intimate relations with other organs or parts in a 
more highly organized individual. In all casea of hearing, the iinpiessing cause 
or aonnd being a vibratoiy motion, ita ultimate impneaaion on the aenticnt parts 
moat be tint touch ; and perfaapa the antenns of inaecCa are dwir only 
aonroea for distinguiahfaif the sonorous attritions of their limbs ; sonnda whidi 
would not hnvp been given unless for useful purpoaea» auch as the nigfat-tde- 
graphs of love, or of some other wants. 

" The great use and purpose of aonnda to the animal exiatence, and of ap- 
pointed oigana to note tiietr diflerent imptcaaiona, appeaxa to he fbr nightly intd^ 
ligence, and for telling the motiona of iSatani ohjecta not within the of 
viaion ; and they are severally adaptations for the security and veHbre of loco- 
motive creatures, and not given to vegetables nnd nonlocomotivc anitnnls. 

" Even the antenna; of insectit, allowing them to be feelers of souods, arc not 
wasted upon their larvae or chrysalides, because the locomotions in the one state 
are very limited, and in the other none at alL 

**Two dllforent circamataaoea appear to hdong to Ac production of aonnda : 
the first is the peculiar vibrations which result from different dcgreea of density 
regulating the comparative frctjucncy of vibrations among the particles of differ- 
ently constituted substances ; and this affords the chamcteiistic tone as it hap- 
pens in the metals, glass, wood, &c. 

**T1m other modification of aonnda reaaka from the bulk, tenatoup or other 
condition of a vibratory body oonatdered aa a whole, and on thia the given note 
depends ; and as every musical instrument exhibits both the tone of its materials 
and tlic definite note artificially imposed by its construction, the union may be 
said to present two kinds of vibrations, the one of tone, the other of note. Cer- 
tain concnaaioiM of the atmoapheric air, and of water, aa in thunder, and in the 
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roaring of a stormy sea, appear to be limited by the matMt of air or water strucic 
together, and hence in neither instance is any definite noie produced. But it 
farther appears, tliut in tlx* transmission of sounds through various media, the 
tone of dense bodieij is not t2t|aally well conducted through substance* of less 
density ; and hence some failure io the canetncn of distant represcntatioaa may 
oeeatf putuduly fAcn the quick vilmtdoiia oomtitiittng ib» tone of deaae bo- 
die* bave to pan flvongh e nibiluoe pOMcniiig len Cipebility of wtgad. lono- 
JOUB vibration than the substance in which the given MMmd had originated. 

"This view of the subject may tend to explain the purpose of constructing the 
organs of hearing, and their ultiiaate recipients for containing the auditory 
nerves, of very dense materials, as in the ossicles of the tympanum and the 
petrou portioiM of tbe widitofy bones. 

''Theie pbnnomeiim eie dio applicebb to oiplun tbe mce of die deiie beaee 
placed in the membranoit* veatibnlum of fisbea, tboee bdng tbe appropriate re- 
peaters of till' collision among rocks and stones on the sea- shores, wbicbillfom 
certain wandering fishes of the nearness of dangerous breakers. 

" True fishes have no converse with at'rial creatures ; they constantly abide im- 
anneil in water, and tbat medinm u tbe only oondoctoc of toondi to ibea. Tlie 
Ofgans of bearing in fiebee are tberefwe differently eomtmcted from ibe orguii 
of heating in tbe aOnal creetnree; and, although water is capable of conducting, 
both tones and notes, the organs of voice not being required for the well-being 
of fishes, tlu y arc only provided with ninrr simple organs of hearing, ordained 
to inform them of collisions among rocks and stones, or the rushing of water, 
m nunring bodice in diet element t and dnoe dw oollieioQa of stones or of water, 
are only variaUe in their magnitude or iaieneitf » liebet are provided with dieae 
dense ossicles to repeat tbe semblable acute tOMt of lamilaily dense snbstmoe^ 
such as rocks, stonts, gravel, &c. As to the rushing or collisions of water, those 
vibrations may be felt by tlic sense of touch throughout the whole surface of the 
skin ; and we may feel the gross vibrations of a drum by holding a scroll of stiff 
paper in the hand. 

''This beaatifld adaptatioo of die exact portion of soooroos intelligence be- 
stowed on £shes by tbe construction of didr otgani of heating, is, among end- 
less other examples, a proof of the exact bnt yet sufficient providence or pcotee- 
tion afforded to the inhabitants of water. 

VOL. 111. 2 c 
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*'Tli«n tt HI cqpecHd ne of calcareoos palp giveo to Sk»tn nld toine oAer 

cattilaguious €ahra in tbe place of the dense ossicles, apparentl^r intended to re- 
spond to the moTements of sand and muddy strata on which thpy aro doomed to 
reside ; and it is remarkable iliat tht^ Sturgeon lias its auditory ossicles consist- 
ing partly of bard substance and partly of calcareous pulp. In the Whale tribe 
aAid thander iwoM from tbdr bnigi ; and tbe booaing of thttr vdees is «dl 
•Allied to coQTey uitdligMioe of dittencet to eidi odwr tAett fHtfted hf vat- 
ialaiub) wbUe their organs of beiriog, adapted by filling tbe tympanom with 
water, become hydrophonic organs, and tell the distant collisio!! of "toiic^. of 
rocks, and iccberga.''-~.A/tfin(£ery»/ Essaj/ on Sound fnf Sir A. Cariisie, FMJi. 

TLATE XXXV. 

Otolithes of tbe organ of Hearing of different Fishes. 

Theinmeiof liieipeciM toiriiiditlieflMloiigaieangisvcdointlMiiIati abofo 
CMh specimen. Two viewi we given of each otolithes^ altowiDg its convex or 
outer, and concave or inner surface ; magnified figures ate added of those of tlie 
Herring, Gudgeon, and Dace. The otolithes are wholly calcareous, dissolving in 
arid with a brisk effervescence. They are not orpinized like true bone, but ra- 
ther resemble shell, and in texture arc analogous to tbe crystallized enamel of 
teetih. Viongh varying consideiably in shape, this is always constant in the 
same spedes, of wUdi it is chavactetistic. In figg. 7. and 8., (the otolitiics of 
die Fi]ce«) e^ r, indicate the biger otoliiiie» vhidi is contamed in tbevestibale of 
the labyrindi $ js^ «, the snsller otoltlhes taken from the aaccnkn. 

PLATE XXX^^I. 

btapides and Columellas of the organ of Hearing in different animals. 

0, The left* stapes of a Human ear, magnified two diameters, presenting the 

cnned edge of the basts, and tiie raovs elevated and pointed ardi. 
6, Tht opponte side of tiie same stapes, showing its founded ardi. 
e. Two figoTss, the wppermoit being the articidatingsoiftoe of thecapitalnm, 

and the one beoeadi showing the noder sorfnoa of die basisb of Ae 

same stapes. 

« 11is«aMr8tqiidiBiiedlftaBaBf)^«n. 
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d. Stapes of a Ht^pdii^ magnified four diunvton. 

e. Stapes of a Mole, iniitrriified six times. 

f. Stapes ofaMusk- Jx, twice magnified. 

g. btapes of an Elcphaut, natural size. 

h. Stapes of m Tiger, twice magnificil. 

i. Stqwa of a Dog, thiee time* oMgoifiod. 
1^ Slopes of a Pig, three ttmei OMgiiilied. 

/, Stapes of the Marmot, with its pessulot, magnifiod foor tnnee. 
m. Stapes of the F^ea!, twice magnified, 
n, Supes of the Porpesse, twice magnified, 
o, Stapes of the Walraa, natural size. 
ft Stopee of ihe Kaagofoo, four timM nognified. 
Uador nufcoe of its bosii. 

Colnmella of the Omithori^fitdku panukxtu, magnified torn times. 

r, Basis of the same columella. 

t, (^olumcUa and cartilage of a Goose, twice magnified, 
u, Columella of the Egyptian Ibis, taken froiu a muuimy, three times mag- 
nified* 

«» Cdnndla of a Torde {CMoma Jkfydn), natanl aiie, with ila eaitlhge. 

to, Columella of the Gangetic Crocodile, naMnl«M. 

r. Columella of a Turtle (Sp/targis coriacea, Merrem), mtoial liae. 
y. Columella and cartilage of a Frog, twice magnified. 
%t Columella of a Toad, twice magnified. 

The third and last lines of objoets in diis plate eihibit Ae oudines and onder 
ewfiices itf the bases of the stapides and eolnrnelhe immediately above. In some 
Aa sorfaee is convex, in otbm ooncave, hot neilSier Ao one nor Ae odwr is a 

constant attendant on any common afBnity. 

This Plate, engnivcd in illustration of a Papfr l»v Sir A. Carlisle 'On the 
Riysiology of the Slapcs', printed in the Phitosophical 'J'ramacliowi for 1805, 
p. 198, has been liberally granted by the Council of the Royal Society to the 
College of Sturgeons for the tiae of the present Tolume of the GaUeiy Csta- 
logne. 

In the above Essay the andior considers die ossicles of the organ of hearing 
in Man and in the Mammalia, as forming a series of eondnetoasy whose office 

2ca 
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■MUM Smtted to the oonveyanoe of sounda received through the medium of •»} 
no pnrts corresponding to such hones being found in fishes. In two of the ver- 
tebrate classes, however, Viz. Birds and Reptiles, there is only One OSUCle of the 
tympanum, which is in the situation of the stapes. 

The configuration of the stupes, or indeed of the other ossicles, is not go- 
venwd, acoording to the anthorj hj the finm, liabits, or voice of the animal, ex- 
cefit in dioae ttanumls wbtdi inhalitt tibe vatm, each at lilie Seal, Va3vttt» and 
the Whale tribe : in these the stapes is more massive ; bat in the Otter, vhidi 
only dives occasionally, the stapes does not differ from that of the Fox In the 
Tiger, the Dog, and other Ferae, the crura are straight, and meet in an acute 
angle ; but the same figure occurs in the Horse, in the Beaver, in the Goat, and 
in manj odier lieiUToroai quadmpeds. Li die Getaeca die mude of tlie itapeB 
polls die eapitvium at sodi an angk^ as very nnidi to depicss its avbjaoent end 
into the fenestra vestibnli ; and the joint appears capable of considenilde motion. 
In the Walrus this ossicle is entirely solid ; in the Seal and in the Cetacea, the 
bone has only a perforation instead of the crural arch. 

" One of the most interesting discoveries related in this paper, is a very 
lemarkable singularity in the stupen of die Marmot, and in that of the Giunea* 
pi^ In dioae aninala dw bone Is formed of slender cniia, consdtnting a ronnded 
areli ; dirongh this atdi an osseous liolt passes, so as to rivet it to its ntnadon. 
This bolt, to which the name of ' pessulus' is given, is placed near the top of the 
arch, so that by the action of the stapidius muscle, the upper part of the strai^t 
crus IS brought into contact with the pessulus. 

" The use of this mechanism is not obvious, there being nothing in these ani- 
aials» excepting dicir shrill vhistle, pecnliarly dilfisrent from odwcs which are 
destitattt of ancb neduuiism. In the Kangaroo the stapes is like die conespond- 
ing ossicle In Birds, called Columella. In the Ornithorhynchns and Echidna this 
resemblance to the columella is still more striking, and forms an additional 
point of similarity between these singular mammalia and the oviparous classes, 
as Birds and Reptiles. These culumella: arc articulated to a small bone, which 
performs the office of the mannbrinm of the maUcus ; nhereas. In Buds, die cn- 
jntulum of the colnmdia is iligfady expanded, and is joined to a triangolar plate 
of cartilage attached to the membcana ^mpani. In some Birds a small limnnen 
occnrs in the middle of this plate. 
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'* Reptiles arc provided with columellae limihr to thote of birds ; Iwt Um wr- 
tilage is united to the under surface of ib» true ikili vidioat Ml J appaKllC ap- 
plication of muscles to iilter its teosion. 

From the preceding circumstances the author is led, be sajs, to the follow- 
ing condanoBt : ' In Mm, and in most of the MaiiMMlia, the figure of tlio 
stapes it en aisconDiDodstion to Aat degree of figbtnete which seenas a icqnisile 
condition ; and tliut bone if eapeciuUy designed to press on the flnid oOBtained 
in the labyrinth ; the ultimate efl'ect of w}iich pressure IB an increase of the ten- 
sion of the mcnibranc closin{^ the fenestra corhlesp. 

" There docs not, in the author's opinion, appear to exist any motion between 
^ osneida anditds diat beara anf idatioQ to the pecoliar Tibration of sounds. 
He father ooncrives that the dillcteot motion* of these bones only aifeet the 
membrana tympani, so as to lessen tlie intenuty of violent impulses. Sounds of 
less impetus, not requiring such modulation, are transmitted by thevibfations of 
the integrant parts of these bones, imnccompanied by mtiscular action. 

" This reasoning is suggested by the columella iu Aves and Amphibia ; for 
since many birds accurately imitate a nuiety of sounds, it may be inferred that 
they hear as acutely and as distinctly ae miakiiML 

**The mosdes of the oesieida andillks appear to be of the involaniarj kind i 
their peculiar stittiihis is sound, and tlie chorda tympani is a gaagliated nerre* 
If the above supposition is troe, the muscles may be considort'd all acting to- 
gether; especially as it is well known that some persons who hear imperfectly 
are more sensible to soimds when iu a noisy place, as if the muscles were then 
exdted to action. 

** It cannot, the author thinka, be aOoircd, thatAepireasue of Aevaterjrflmd 
in the labyrtntb is necessary to prodnce the eeaiation of hearing, since birds hear 

without anysneh mcchaniam : such pressure, however, would give increased ten- 
sion to the fenestra cochleae ; and as the membrane of that fenestra is exposed to 
the air contained within the cavity of the tympanum, it appears adapted to re- 
oaife soch aoonds as pass tbnmgh the membrana tympani, without exciting con- 
sonant motion* in the ossieoU anditAs. 

** hk order to investigate die tmdi of the above opinions, the author hadwater, 
at the temperature of his body, dropt from a small phial into the meatus ez- 
termib the tragus being previously pulled towards the cheek. The first drop 
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produced a senitation like the report of a distant cannon ; and the same eifect 
fooooedad each drop nntS the cavity wm filled. 

In thii oqierimeiit die vibntioii* of -die nemlmuia tymfwni auit, he mji, 
have been impaired, if not destroyed; yet tlie motious of the nmnhnuie pro- 
duced by c&ch drop of vv-atcr affected the •» oontatned in the tjmpenoiiiy snflU 
ciently to produce a sensible Ttnprr ssion. 

" That something lilcc this occurs in many kinds of sounds is more than pro- 
bable ; and the coeUfla cooiiifa nf two boHov half-opfiieit irin^ng ipinlly, 
and ludtiiig at didr i^ioei, it IbUows diat Ae Moiidt alfecti^ 
nnut pan fiomi die wide to the nairow end ; and the tmsiou of die parti in 
eidier case iriU neeesMuilr aid die impraaaioii.*' 

PLATE 

OuideB of the Haman Tympamm. 

a. The malleus. 6, The incus, c, The tenttedate. 4, Th» il^iei> 

fj /", Diffi rent views of the same bones. 

In ihr iMiiL'iiihi (I fitrures. wliirh show the relative pOMtions of tbeOMtdeS} 

a. Is the maoubnuiu, ur handle ot the malicus. 

t, The proeeiiaa gracilis. 

e. Hie enlaigad body. 

4 Hie ahort cmt or leig of die incna* 

e, The long crus of the ineas. 

/. The lenticularc. 

^, Tlie capitulum^ or head of the stapes. 
A, The coUom. 
t. Hiealeoder 

kj The ttioiiger and more cnrved cnu. 

/, The iMue of the stapes. 

m. The insertion of the tensor tyapani.. 

n. The insertion of the stapedius. 

Thti following description of the parti diipkyed in this Plate is taken from 
SirAntlioiijGailiab*aFk|Mr 'OndieFliyiioloKTof die Blapea** in die IWfo. 
tapikal ThMMMfisw, 1806»p. 199. 
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*' TIm Mnenkawlitus are formed ofbone, dose in textme, and briole in the 

growing state ; composed of a vascular pulp, the ossifiotMB of which it com* 
plcted soon after birth ; and, like the teeth, they rease to g:row after that process 
is finished. The malleus and incus are hollow, and possess an internal peri- 
otteum } and the whoks MiiM ii corored by a reticular niembrane, which has no 
ledblood^eHdiindieadnlt. It h—beemmrtad by tmuy anthow that kt, or 
munm, u conlaiiMd in thaw bomai^ but I mh indnoed to ■ttribiile diair occsp 
aional gmsy appeafaace to tmandatini from the naigfaboaxing parta during dm 
•tage of putrefactive maceration, seeing' that all such bones when taken from re- 
cent subjects lire free from the marks of fat. Altboogti density seems to be a 
re<)uisite condition, yet it is convenient tliat the bones shold not be massive, as 
their figmna and tdadie adapiatioaa cvidaudy ahov. 

** Hw mdlena u nnilad to Ibe mambcana tjmpni tbrongfaoM half iti hmg 
diametflft by a process called manubrium ; its detached end forms a rotmded 
largement, which is articulated by a sort of hin^e joint to the body of the incus. 
Three muscles are tixed tn the malleus, the most powerful of which draws the 
manubrium and the lucuibrana tympani perpendicularly inward ; the next in 
strength is inserted upon & ahmdvatmn ^rfbona^ which fcnna n right angle with 
♦iiit niMMihrinm. on sfc* nlan* of the membnnn t immmL Tbit amaUeat 
ia fixed to dm paooaaatta nnjor, pattntg^dw natteoa bnckmid, and pmabg ila 
head against the joint of the incus. These mnsdes are all restricted in their 
,irti(Mi? to the changes produceuble on the menihmna tympani, because the strong 
( QuiivxiuDs of the joints between the uiuUcus and the tDCtts, and the iiicus and 
atapes, admit of Uttle motion ; indeed the former joint is deficient in many ani- 
mali. Thetncnahaano iBaadea,andibaiin oidjn paaaivo intmcndim betanMD 
the naUena mmI atapea, whidi hat bone haa n peeafiar moade appropriated to 
itself. Hence, it appeaia, that the firat aeries of ossicula aoditAa hat a dilerent 
office from the stapes, as will be snbseqtiently explained. 

" The bone to hf now particularly ron«id<'rf(l has been called stapes, stafFa, 
atapba, or stapccio, trom its resemblance to the aurrup of a saddle. It was fiiiit 
obtenrad aboot 4m middk of dw nxteandi eantnrr; and Fbiiip ab Ingrassias, 
BeaMut Cotamboty and Bartholocneot Enatacfcint, haye oontt e tad the honour 
of itt ditcovBCf . 



" The human »tap» it 4^ of an incii io lieigli^ and m triddi it ili Imsu: 

it weighs, when dried, of a grain. 

- •* It is divided into the followinjr purts. viz. 

" The capiiulum, or articulutmg head, which joms the os icnticulare. 
The colhun, wfaidi indtai Ae ci^iitalimi to dM two cmnu 

"And the basis on which the OTpMdiijl crara rest and terminate. 

" The capitulmo stapidis has a shallow concave surface to receive the os lenti- 
cularc, or epiphysis connected to the long leg of the incus. (Vide Plate IV. 
letter e.) Around this joint a strong menihrnne is applied in the manner of a 
capsular ligament. The capituluui is seldom placed exactly on the top of the 
Goditc arch formed by die enira, and the cnu imncdiali^ nndv As •tapidhit 
nnnde ii always ihe diiekei^ tad mott oimd. (Vide letter i,) 

"ThecolliiBiibclioWflMiagoidja Am AeDof boBei on ita aide » ft amall 
tsbeidi^ to winch the tendon of the atepidini nrauie is affixed. See ieOcn « 
and 6. 

" The crura are curved* and theur interior sorfiaces are grooved, leaving only a 

thin osseous plate. 

<* The biais it exactly ad^ited to Ac faieatia ondi^ more properly called ftnettm 
Teatiboli by modem analonritfi, and the two ends pirqject beyond the cnna. The 

npper surface is generally concave, the under ■nftiM slightly convex } and here 
a rising border marks the insertion of the membrane whidi connects It to the 

edges of the fen«'stra vestibuli. 

The outline of the basis somewhat resembles a long semi-ellipsis, one side 
being nearly straight, and Ae oAer oonveSi .Thia figure appears adapted to the 
expention of Ae baua, wiAont mcNaahiig the balk of the bone, whiltt it givct 
lertrage to Ae muscle. 

" When the stapes rests on its basis, with the straight side next to the obsemfy 
if the more cur%'ed leg be towanl the left, then it is the stapes of the right ear; 
but if on the right, then it is the left stapes. The arch above the straight side 
of the baaii h mom vonndad than Aat ebom Ae euted aide ; the latter being 
an intenecdon of two enrvm like the Gothic arch* I have newr eaan that aB> 
panaion of membrane across this arch described by Dn Vnmayi and Afom the 
fieat nnmbcc of can whidi I have attentively examanei^ am indnoed to Amk 
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that a pdlicle of inucilaginoua fluidf which often coven the lecent boai^ hai been 
mistaken for a membrane. 

" The stapes stands perpendicular to the plaue of the meiubrdiiu tyiiipaui; a 
plane diKwn through the crura, parallel to the length of the baais, equally bisect* 
the cavhj of the ^mpanian. 

** The Itapidittft muscle arises within a sprcinl cavity m die petrons portion of 
the temporal hone; it is a short, thick mass of red fibres, covered hy fascia, and 
sends forth a round tendon tlirouirh a small ossrmis aperture at the point of the 
pyramidal emlaeoce, which unites to the coUum stapedis in an angle of fifty de- 
grees, tovatd a line drawn perpendicular to the plane of the baiu, and obliquely 
acvoM its convefc aide, in an ai^ of fivedegnea ftmn die bearing of its atniglit 
side. The action of the stapidiiu moscle is to draw the capimliim dowwraidf 
and toward the curved side of the liasis. Thia oblique motion depresses the end 
of the basis under the enrrcd crus, whilst it rotatr<( the inctis Tipon its short leg, 
and presses its articulation with the malleus into closer contact : but the stapes 
is not withdrawn from under the long leg of the incus, being prevented by the 
stfong connecting ligauents* 

A The tnudler ai^ of dm tendon cvosMiig the ptnUel of Ae eron over die 
convex side of the bins, necessarily depresses that oige^ the itiaight side acting 
as a hinge. Tlie extemus muscle of the malleus rotates the incus back again, 
and restores it to its passive perpendicular situation, lu ( ntiiinfr on sncli occasions 
the antagonist of the stapidius. It is worthy of remark, that uli the inuscles of 
die oasiraln anditib act nearly at right angles, or in atmi^ift 1ine% oontnry to die 
or^nary couiae of innscalar application, by which their fovoea aie eompaiativdy 
angDMQtadi 

**Tlie Vanedesin the human stapes are few: they appear in the relative corva- 
ture of die cnm, and hi the d^ree of slenderness or symmetry of its general 

form. 

" The fenestra vestibuli admits the basis of the sUpes to pass into the vestibn* . 
Iiun when die ooaneedng membrane is destroyedf dieie being no odier obstacle 
to its desceot**--jniifaM9NyM/ ThMsaciibw, 180&, p. IM. 
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PLATE XXXVIII. 

The pusages leading to the tympanum in the Human subject. 
Flff. I. Section of the Hamau lieud, showing the aaride, or part of die ex- 
ternal meatus, and the Eustacliiaa tube in sUu. 
a, 1 Itc cut edge of the tragus, which has been removed to show the oblique 

passage leading to die meatas ancKtoriiis exiecniu. 
t. Hie cnineBtia artieiilam of the {^enoid earhj. 
r, The expanded or cartilaginoaa portion of tiie Enataditaii tdbe. 
tl, The occipit:^! rondvle. 
e, The styloid process. 

Fig, 2. A further dissection of the same parts. 

g. The inner nuftoe of tiie meatna anditoiina oianiiia, dunring the poKf or 
lint oemminont foUides. 

k. The membrana tympani, or drum of the ear} iU tnuiepnnint textnre per- 
mits the inunubrium of the malleui to be Seen duOOgh it. 

t. The bony part of the Eustacbiaa tube. 

PLATE XXXIX. 

A section of the Human head, showing the relations of the opening of the 
Eitttadbian tube to the eeptnm nariwn, soft palate^ and mroonding parts. 

Mf The tumid fip or valve-Uke tennhtation of tiie Eaatadnan tabe fanned by 
tliickened and ghnddar mnoom memhnae which anrromda the carti- 
lage at that part. 

6, Cut siur&ce of the uvob and toft palate. 

c. The tonsil. 

dt The mncooft nenbnne at the lower margin of die Etutacbian tnbe. 

PLATE XL. 

Two view* of the terminatioi of tiie Enslndiian tube* ehowiBg lis ndationa to 

die muscles of the soft palate. 

The superior lip or valvoUr part of the termination of the Eostachian 

tube. 
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i, Tbe ctKnnllcxiu pahti anude. 
^t, (fig. 9.) The tenor pdatL 

e, The tonsil. 

/, The palato-pbaryngeu9. 

gf The cat aorface of the uvula. 

PLATE XLI. 

1 . Tbe pinna or autide of tbe external ear of tbe Human subject (Euro- 
pean). 
a, a, o. 6, The hdik. 
Cf Tbe lobidai. 

d, The Mtitngitt. 

e, Tbe tragus. 
/,/»/. The antheUx. 
^, Tbe concha. 

k. The lintn. 

it The orifice of the meatiu extenns. 

k, The depression of the anthclix or fossa navicaluu. 

fig. 2. The cartilage of the auricle: the ktten OH the outline indicate the 

sauic parts as the preceding. 
Ffg. 3. The cartilage of thu auricle, with a, a, ihe uttollens aurem. b, The 
' tragidM. e. The antitragicai. 

4. Tbe canihge of the ear dism aiide to ihow 0, «, Tbe ictrabentct 
•aricnfauD, 6, The tngicns. 

PLATE XLU. 

I^, I.* Ftart of the oomea of « Gvanbofiper, gieetlf imgnified, ahoviiig it 
to he compOMd of a number of hexagonal segments, each of which adoiita 
light to a pymroidal cavity provided with a distinct lens, choroid, pigmeii^ 
and retina ; tbe whole forming the compound eye peculiar to Insects. 

• No. Hi.Mamter^ Ctalogm if Dn mk f t. 
2 o2 
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** F^. 8.* Exhibits tbe different parts of the eye in the Cuttle-iish, and abo 
Bucli narts as belong to it. It u a vicw froDt behind, the head heing m- 

parated Ironi tlu' t)Of!v. 
" The eye of the Cutilu-ft»h is not similar in structure to any eye known. 
What may be caOed the true ^obe of the cje hat no comea, being perfonte 
like the iiu. The vhole u inckned in a dmimMfihed cavi^, compowd paidy 
of cartilage, irhich may be called the iatemal orbit, but priodpaUy of the extenal 
skin, the outer part of which is transparent and mukts thp cornea. From the 
clol)c of the eye all round nrar to its middle or {greater circumference passes 
bikck u. thin membrane as it were, lining the posterior part of the orbit, which 
ladoiea the optic nerve and a pulpy subitance wbiek MunKuub the nerve. The 
optic nerve is abo very nngdar. IVhen it has entered the orUt it aweUs out 
into a large round ball, from the circandereoce of which small fiUunenti of 
ner\'ea arise, whid) cover their origin, and paw to the ball of the eye where Aey 
enter. 

Of the parts common to both eyes. 
* Of Hie ektemal skin wkidi terminates belbn die eye in ak»oie edge, making 

something Muiikur to an under eyelid. 
" 6, Tb» skin above the eye, termioatlng below in the coroen, e. 
** d^ if. The cut e^ge of the skin of the head all round* making tbe upper and 

outer parts of the two orbits. 
" c, e, Tbe cut edges of the lower part of tbe orbit. 

"/t The conttDoation o^e on the right side, becoming thin and forming the 
ooimea, vditcfa is oontinned into d above. 

" qftktlefk eye. 

Hie globe of the eye covered by the exterior layer of the sclerotica. 

** At ^ The cut edge of this outer layer of the sclerotic, which forms the cap- 
sule of tbe optic nerve. 

" t, The posterior part of the globe of tbe eye covered wiih a tlmi layer of 
die sdcvotie, whidi oompleles die espsule of the optic ganglion ante- 
riorly. • 

^ ft. The gani^ioti orbulbona part of the optic nerve. 

*. No. 114. Mam»trift(kt«kgjK of Drmmft. 
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" Of ihf rnr/il nie. 

" A scciiun IS rcinoved to show the deeper- seated parts and the optic Dcrvei. 
The layer of the scierotic g ia seen to be perforated autcriorly. 
** Ut Iff The bolboiii part of the q»tic mm, expoaed the lemofil of die 

•uperfioU fihuDMiits wfaidk go to ftmB the letine. 
*' It Internal kyer of sclerotica. 

•* That part of the choroid coat which may he calkd ' Iti*.' (Its Hree 
margin is implanted in a circulur groove of the lens.) 

" ft, ' The cut edge of the choroid coat.' (This is the expansion of the optic 
ganglion, or retina, coveted aateriorly or mtertMlly widi a I^er of black 
pigmeiit.) 

" o, Thm anterior segment of the crjitdliae lent sen through tbe openiiig 

of the choroid and sclerotic coats. 
" 0*, The posterior and laiger B^ment of the same within the cavity of the eye. 
**p, Part of the brain. 

*' f. The optic nerve where it cornea out of the brain. 
- **r, Tlie oaophagoa. 
The BOfta." 

" Hg. 3.* An external view of the eje, eyelids, mnscle*, Ac of a Crooodile. 

" a. The external surface of the npper eyelid. 
" b. The external surface of the under eyelid. 
" c. Points to the edge of both eyelids. 
** dt The inner an^ or candma of both eyelid. 

c, *t The internal suifoceof the eydids oov en ed by die tanica on^nnetiva. 
" r', A continuation of the tunica conjunctiva round the cornea. 
"f, Points to the two pancta lachrymalia on the inside of the under eyelid. 
" g. The external surAice of the third eyelid, or uiembrana nictitatu. 
" ht The loose or free edge of the same. 

" k. The opening vi the duct of the lachrymal gland, (glandoln Hardarianat) 
'tqiKHt the inner aorlace of tiienictttBling membiane; thii aniftceliaa 
been laiaed from the cornea, to which it naturally lies contiguous. 

" /, The nraade which eqiends the membrana nietitana and draws it over tlie 



* No. 116. Mtauuerift Catatogue <^ DfwctMft. 
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liall of the eve.' (This is the only muscle which is 8uh8ervient to 
the moveoicots of the nictitating inemhmuc ; it is analogous to the 
pjmmidaltt of Bbrdt. iScc u, figg. 6, 7.). The qoadntut muscles and 
it! sbeaUl bebg wanting in Reptiles.) 
The levator miude of tibe upper eyelid. 

" », A portion of the above muscin lost in the tttoka conjiiBCtim. 

" o, The depressor muscle of the uader eyelid. 

*'p, The rectus superior, or attolle&s oculi. 

" f , The Rctna inferior, or deprimena oculL 

"r. The lectin exlernu* or nbdncena ocdL 

*■ s, The oUiqima inferior ; onlj ■ amall portion of it ia here aecn. 

" /, The romea. 

" tt, tt, Tlie globe of the eye, behind the cornea. 
•* The optic nerve. 

** 9t Inaection of the dwanoid inmcl«» which oonatsta of foor diithwt portiona 

annooBdhig die optic nerve. 
** F(gg. 4. to 7.* Mnadea of the eye and ejrelids of an Oftrich (Sinikio Ch- 

DMlfcl*, LlMM.). 

Hie ^ea of hiida have aeveial pecaliaiitieB whidi are not to be fonnd In the 
ejrea <if every animal. First, the principal motion in the eyelids is in the lower* 
contrary to that in most other animals. They have a thin broad cartilage be- 
tween the two coats of the under eyelid, which prevents its beinp thrown into 
folds. Besides the eyelids, as a covering for the eye, they have a thin strong 
membmne placed upon the innde of the ejrdida, or between the eyelida and 
cornea, vhoae direction and motion are at right anglea with the ejclida ; it ia auf- 
ficienily broad to cover the whole anterior expoaed surface, or all that surface 
which can and is occasionally covered by the eyelids. As this is to he looked 
npon as a supernumerary eyelid, it must have muaclcs, which are vastly well 
adapted for giving motion to this part. 

* Nk 119. JfiMMO'^f CUabyM <f Awribiifv* 
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"The daet irf tl» prindiMl kduynwl ^and opeot ct the iimer canthoi^ con- 
trary to tint 9t moit odwr mimalt, vtiieli open on tbe ontar and upper tide $ 

bat the same purpose is answered 5n both. 

" Within the eye tlierc is a process arising from the choroid coat which pro- 
jects inwards, making a deot of its own shape iu the vitreous humour; all of 
wMdi will be made dear in the DiawingaJ* 
"I^.A. This dimri^g ie of th« eyeBda and eye. Both ejelide are sKt 
through in their middle between the two aai^ei, and an inverted, one 
half turned outwards, the other inwarrls, to expose their insides. It 
shows the puncta lachrymalifi the orifice of the external glaud, the car- 
tilage of the under eyelid, und thu anterior part of the globe of the eye. 
" «, The upper eyelid uUt vertically. 
** it The tinder eyelid simihriy divided. 
" Cf Thm two halves of the cartilage of the under eyelid. 

The vertical or third eyelid, or mcmlrana nictitans, thrown into folds. 
(The letter is placed on th^ interior part, which is covered by a re- 
flection of tbe tunica conjuui:tiva.) 
'* k. The two Bttfe ewineBcei nBewaiiDgto AocwqiigqIr (hicbrymales) which 

ate widun (he opemng of the puneta^ near the internal eandina. 
" i. The two lachrymal passages, or rather tbe sac itself. 
" k, The opening of the external, [or the true bMsbryioal] ^and. 
" /, The globe of the eye. 

" m, The iris ; v, the pupil, seen through the transparent cornea. 

" 5. Is the fore part of tbe left eye, showing the membrana nictitans 
partly drawn over ^ anterior aiufiice of die ^be. 

** 4 "nie menibnna nietitMia, die free enrihoe hefwe, or to the right ude of 
tbe line on which the letter is placed, is covered by a reflection of tbe 
tunica canjnnctiva, the surface of tbe membrane behind tbe letter is 
not 

Its attachment to tbe globe of the eye. 
**g. Pint of the tunica conjonctiva at die external eanthm. 
Xf The tendon of die muienlua nictitans, (pyramidalis). 

" n. The superior oblique. 
** o. The in&fior oUique. 
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** J^. 6. Is a proterior vie« of the Mine efe« whicli aliowi tile noicks neMtlf 

in their true situation od the eye. 
" M, The superior oblique muscle. 
" Of The inferior oblique muscle. 
**Pt The Kctni superior, or elevstor. 
** q. The leetot inferiort or dqwetaor. 
r. The rectot intenmi, or addnetor. 
The rectus cxternus, or abductor. 
** A portion of the trochlearis muscle of the fflembtana nictitaiit (muMolos 
quadratus). 

** Ut The fleehy perl of the ciiciimlaiii mnda of Ae aieiDbtana nictitana, or 

^ytamidalia). 
" JF, The tendon of the tame. 

" V, The optic nerve. 

"Fig. 7- lf> principally intended to show the last-mentioned inu'^rles of the 
eye, viz. those of the membrana nictitans (/, u, v). The two obiiqui, n, o, 
and the four recti moscles, p, f, r, are separated from their origins and 
turned ou^ whidi shows their inserttM into the tnnica sderotka of the 
€jv. The tfocfaleatia, or (qaediatns) and die dreamflesns (pyrami- 
dalis), u, V, arc so plaeed vith respect to each other is to gain a double 
extent of efiect with a gifen length of fibre." 

Mmustr^l Catakgite ^ J>r«wings. 
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